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EXECUTIVE SUMMARY 

This document presents the Baseline Ecological Risk Assessment (BERA) for the 
Newtown Creek Study Area.  This BERA, which was completed as part of the draft Remedial 
Investigation Report (Anchor QEA 2016) being conducted under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA or Superfund), follows 
U.S. Environmental Protection Agency’s (USEPA’s) process for Ecological Risk Assessment 
under Superfund (USEPA 1997), and presents an analysis of risks to aquatic life and wildlife 
from exposure to hazardous substance releases at the Study Area in the absence of control or 
mitigation actions.  This BERA also considers the effect of non-CERCLA stressors and other 
parameters on the aquatic life and wildlife that use the Study Area, including but not limited 
to low dissolved oxygen (DO), porewater sulfide, available habitat, and habitat quality.  

 
This BERA uses a weight-of-evidence (WOE) 
approach (USEPA 2016; Menzie et al. 1996), based on 
multiple lines of evidence (LOEs) to assess ecological 
risk.  The LOEs consist of chemistry data in surface 
water, surface sediment, porewater, and tissue of 
aquatic organisms; biological testing; and surveys of 
the aquatic life and wildlife that use the Study Area.  
The BERA also uses synoptic data and survey 

information from four reference areas within the region (referred to as the four Phase 2 
reference areas) that represent the range of impacts to the Study Area from industrial 
development and discharges from municipal stormwater point sources, including combined 
sewer overflows (CSOs).  The WOE framework developed by Menzie et al. (1996) involves 
consideration of ten specific attributes to evaluate the overall relevance, strength, and 
reliability of each LOE.  The ten attributes are grouped into three categories related to: 1) the 
strength of association between each LOE and the assessment endpoint being evaluated for 
each receptor; 2) data quality; and 3) study design and execution.  

This BERA uses a weight-of-
evidence approach with multiple 
lines of evidence to assess risks 
to aquatic life and wildlife that 
use Newtown Creek.  The lines of 
evidence are evaluated based on 
their overall relevance, strength, 
and reliability.  



 
 
  Executive Summary 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS ES-ii 181037-01.01 

ES.1 Description of Study Area 

The Study Area is located at the border of the boroughs of Brooklyn (Kings County) and 
Queens (Queens County) in New York City (NYC).  Newtown Creek has an approximate 
length of 3.8 miles, including the main channel of 
Newtown Creek and its five branches (or tributaries) 
known respectively as Dutch Kills, Whale Creek, 
Maspeth Creek, East Branch, and English Kills.  Point 
source discharges to the Study Area include CSOs, the 
Newtown Creek Wastewater Treatment Plant effluent 
overflow, stormwater (including discharges from 
municipal separate storm sewer systems [MS4s], 
individually permitted discharges, and overland flow), and individually permitted 
groundwater effluent discharges from remediation and dewatering systems.   

 
Of the nearly 60,000 linear feet (11.4 miles) of 
shoreline, 99% is developed, consisting of bulkhead 
material (concrete, metal, wood), riprap, and rock; 
66% is developed with sparse non-native vegetation 
growing on top of, rooted within, or rooted below 
bulkhead, riprap, or rock, and 33% is developed with 
no vegetation.  Only 1% of the shoreline is vegetated 
with no development.  Where present, the vegetation 
exists in narrow strips, with an average width of only 3 
to 8 feet (Anchor QEA 2013b, 2014a).  Newtown Creek 

is classified by the State of New York as a Class SD saline surface water.  As defined by the 
New York State Department of Environmental Conservation (NYSDEC), the best usage of 
Class SD waters is fishing.  These waters shall be suitable for fish, shellfish, and wildlife 
survival.  In addition, the water quality shall be suitable for primary and secondary contact 
recreation, although other factors may limit the use for these purposes.  This classification 
may be given to those waters that, because of natural or man‐made conditions, cannot meet 
the requirements for fish propagation (NYSDEC, 6 New York Codes, Rules, and Regulations 
Chapter X, Division of Water, Part 701.14).  The predominant land uses around Newtown 
Creek and its tributaries are industrial, with pockets of mixed-use, commercial, and high-rise 

The Newtown Creek 
Study Area is a highly industrial 
urban waterway; only 1% of 
the shoreline is vegetated with 
no development.  It is 
designated as a Class SD saline 
surface water, which means 
that it has natural or man-
made conditions limiting 
attainment of higher standards 
and uses. 

During rainfall events, 
Newtown Creek and its 
tributaries receive urban runoff 
and discharges from CSOs, 
effluent overflow from the local 
wastewater treatment plant, 
stormwater, and permitted 
groundwater discharges. 
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residential developments.  The area is designated by NYC as one of the largest of NYC’s six 
Significant Maritime and Industrial Areas, which means future primary land uses around 
Newtown Creek are expected to remain largely industrial (Anchor QEA 2012a; NCBOA 
2012; NYC 2011). 
 

ES.2 Problem Formulation and Conceptual Site Model 

The Baseline Ecological Risk Assessment Problem Formulation (BERA PF; Anchor QEA 
2014a) describes the aquatic life and wildlife that are potentially exposed, the exposure media 
(e.g., surface water, surface sediment), and the exposure pathways (e.g., direct surface water 
exposure or indirect exposure via the diet).  The BERA PF also describes the quantitative and 
qualitative analyses to be performed in the BERA.  The BERA PF was included as part of the 
USEPA-approved Phase 2 Remedial Investigation Work Plan – Volume 1 (Anchor QEA 
2014b), and reflects the outcome of a workshop with USEPA in August 2013, and several 
subsequent discussions with USEPA.  As presented in the BERA PF, the receptors, exposure 
media, and exposure pathways selected for evaluation were based on the results of the 
Phase 1 Remedial Investigation data collection and field surveys, and represent organisms at 
different ecological trophic levels and with different site use and feeding strategies.  The 
receptors, exposure media, and exposure pathways that make up the LOEs that are evaluated 
quantitatively in the BERA consist of the following:   

• Aquatic plants – phytoplankton (surface 
water) 

• Invertebrates – zooplankton, benthic 
macroinvertebrates (sediment dwelling 
organisms), epibenthic invertebrates (e.g., 
ribbed mussels [Geukensia demissa]), blue 
crab [Callinectes sapidus]) (surface water 
and surface sediment)  

• Fish – striped bass (Morone saxatilis) and mummichog (Fundulus heteroclitus) 
(surface water, surface sediment, and diet) 

• Aquatic birds – spotted sandpiper (Actitis macularius), as representative of 
invertivorous birds, green heron (Butorides virescens) and black-crowned night 
heron (Nycticorax nycticorax), as representative of invertivorous/piscivorous birds, 

This BERA evaluates multiple 
ecological receptors and exposure 
pathways representing organisms 
at different ecological trophic 
levels and with different site use 
and feeding strategies for a 
comprehensive assessment of 
risks to aquatic life and wildlife.  
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and double-crested cormorant (Phalacrocorax auritus) and belted kingfisher (Ceryle 
alcyon), as representative of piscivorous birds (surface water, surface sediment, and 
diet) 

• Mammals – raccoon (Procyon lotor) (surface water, surface sediment, and diet) 
 
Other LOEs evaluated qualitatively consist of the following: 

• Observations of fish and crab presence/absence, richness, and diversity 
• Observations of bird and raccoon presence/absence, and for birds, richness and 

abundance 
• Observations of aquatic macrophytes presence/absence  
• Observations of amphibians and reptiles presence/absence 

 

ES.3 Datasets 

The datasets used in this BERA consist of surface 
water, surface sediment, and porewater chemistry; 
fish, crab, mussel, and worm (polychaete) tissue 
chemistry; counts of benthic macroinvertebrates; 
laboratory-based sediment toxicity tests conducted 
with benthic macroinvertebrates; sediment and 
tissue data from a laboratory-based bioaccumulation 
study; fish and crab community surveys; and surveys 
of wildlife habitat, site use, and feeding behavior.  
Observations were also made for the presence of 
aquatic plants, as well as amphibians and reptiles.  The bioavailability of chemicals to benthic 
macroinvertebrates was determined by measuring the concentrations of metals and non-
polar organic chemicals in sediment porewater during the toxicity tests, and the likelihood 
for some metals to form insoluble sulfides in the sediment.  This BERA uses these datasets as 
multiple LOEs to assess risks to the aquatic life and wildlife receptors summarized in Section 
ES.2 and discussed in detail in the report.  Similar datasets from the reference areas are also 
used to compare risk estimates with those in the Study Area.   
 

The BERA uses surface water, 
surface sediment, sediment 
porewater, and tissue chemistry 
data; sediment toxicity testing; a 
bioaccumulation study; and 
surveys of the benthic 
community, the fish and crab 
community, wildlife habitat, and 
the birds and mammals that use 
the Study Area. 
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ES.4 Phase 2 SLERA 

To focus the BERA on those contaminants that are the most important contributors to 
ecological risk, a Screening Level Ecological Risk Assessment (SLERA) was first performed 
using conservative assumptions for exposure and effects.  For sediment and water, hazard 
quotients (HQs) were calculated by comparing maximum or Study Area-wide 95% upper 
confidence limit (95% UCL) of the mean exposure concentrations to screening levels (SLs).  
The SLs were selected from a USEPA-directed hierarchy of benchmarks.  A tissue residue 
approach was used for polychaetes, bivalves, blue crab, striped bass, and mummichog by 
comparing maximum or Study Area-wide 95% UCL contaminant tissue concentrations to 
conservative critical body residues (CBRs).  The CBRs consisted of two sets—one set was 
provided by USEPA from the Lower Passaic River Risk Assessment (USEPA 2014b) (referred 
to as USEPA Region 2 CBRs); the other set was based on effect levels from the U.S. Army 
Corps of Engineers Environmental Residue Effects Database (USACE 2013) and from 
USEPA’s PCB Residue Effects Database (USEPA 2007a) (referred to as Newtown Creek 
Group [NCG] CBRs).  For wildlife (birds and the raccoon), maximum or Study Area-wide 
95% UCL dietary intakes were compared to conservative no-effect dietary levels.  Those 
contaminants with HQs greater than 1 were identified as contaminants of potential 
ecological concern (COPECs) for further evaluation in the baseline risk analyses.   
 

ES.5 Surface Water Risk Assessment 

Evaluation of surface water is an LOE that applies to five receptor groups assessed in this 
BERA (plankton, benthic macroinvertebrates, bivalves, crab, and fish).  Surface water 
COPEC concentrations were compared to chronic threshold values either from the scientific 
literature review, an evaluation of the toxicity data presented in the relevant ambient water 
quality criteria documents, or an evaluation of recent toxicity data in the USEPA 
Ecotoxicology (ECOTOX) database.  HQs for surface water COPECs are less than 1, with one 
exception—for cyanide, the HQs range from 0.8 to 1.1. 
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ES.6 Benthic Macroinvertebrate Risk Assessment 

This BERA evaluates 11 LOEs to assess potential 
risk to benthic macroinvertebrates in the Study 
Area.  In addition to the surface water LOE 
described above, these LOEs include comparison 
of polychaete tissue to two sets of CBRs, and a 
sediment quality triad (SQT) consisting of a 
number of LOEs that include benthic community analysis, sediment toxicity testing, and 
bulk sediment coupled with porewater chemistry.  For a number of chemicals, including 
divalent metals and non-polar organic compounds, scientific research clearly demonstrates 
that porewater chemical concentrations provide the most direct measure of exposure to 
sediment-associated chemicals (USEPA 2005b, 2012).  The benthic community was measured 
directly by counting taxa in field-collected sediment samples.  Data were evaluated using 
biological metrics and Study Area locations were compared to reference area conditions.  The 
benthic community throughout the Study Area shows signs of stress.  Study Area metrics are 
generally within the range of the four Phase 2 reference area values. 
 
None of the sediment COPECs demonstrate a clear relationship with benthic community 
metrics.  In contrast, DO, a non-CERCLA stressor, does demonstrate a relationship with 
benthic community metrics spatially and temporally.  When measured DO levels are below 
3 milligrams per liter, benthic community metric scores are lower at some stations at certain 
times of the year compared to other stations.  This is particularly the case for locations in the 
upper reaches of the Study Area during the summer months.  At some stations in the upper 
reaches of the Study Area, exposure to higher COPEC porewater concentrations may also 
play a role.  At many of these locations, pollution-sensitive taxa were absent, whereas 
pollution-indicating taxa were present. 
 

This BERA uses benthic community 
analysis, sediment toxicity testing, 
and bulk sediment coupled with 
porewater chemistry to assess risks 
to benthic macroinvertebrates. 
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Laboratory-based sediment toxicity tests were completed for 36 Study Area stations and 
24 reference area stations, using the amphipod Leptocheirus plumulosus, a sensitive benthic 
macroinvertebrate species.  The tests measured survival, growth (biomass and weight), and 
reproduction (per surviving amphipod and per surviving female amphipod).  Porewater was 
collected synoptically for polycyclic aromatic 
hydrocarbons (PAHs), polychlorinated 
biphenyl (PCB) congeners, and pesticides 
using solid-phase microextraction fibers, and 
for metals using mini-peepers.  Statistical 
comparisons were performed between the 
test controls and Study Area and the four 
Phase 2 reference area samples to 
quantitatively compare Study Area test 
results against expected regional conditions.  
Reference area data were used as pooled 
datasets and as individual reference area 
datasets to develop reference envelopes for 
comparison with the Study Area.  Toxicity 
tests conducted over 28 days show that 
survival, growth, and reproduction of 
Leptocheirus for Study Area samples in creek 
mile (CM) 0 – 2 were above a reference envelope threshold based on the pooled reference 
area dataset.  In contrast, the 28-day test results show that survival, growth, and 
reproduction of Leptocheirus for samples in CM 2+ and the tributaries were below the 
reference envelope threshold based on the pooled reference area dataset.  The outcome was 
similar when using reference envelopes developed for individual reference areas, and for a 
reference envelope developed from a pooled dataset with three stations removed from 
Westchester Creek.  Survival of Leptocheirus in a 10-day test was similar to the 28-day test 
except for samples collected from CM 0 – 2.  The concentrations of COPECs in bulk 
sediment vary over a large range in the Study Area, generally increasing in an upstream 
direction.  This is also reflected by polychaete tissue concentrations from the 
bioaccumulation study that also show a tendency to increase in an upstream direction.  Bulk 
sediment concentrations in CM 0 – 2 are generally within or slightly greater than 

Toxicity test results indicate risk to 
benthic macroinvertebrates is greater 
than reference areas upstream of CM 2 
and in the tributaries, with risks below 
reference areas downstream of CM 2.  
 
Bulk sediment data are correlated with 
toxicity for many COPECs, but causality 
cannot be determined for any specific 
COPEC.  Porewater data show this 
toxicity is likely caused by PAHs, with 
minor contribution from metals.   
 
Non-COPEC stressors, such as porewater 
sulfide and bulk sediment complex 
hydrocarbon mixtures, may also 
contribute to the toxicity observed at 
some locations.   
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concentrations in the four Phase 2 reference areas; in this segment, there does not appear to 
be any relationship between sediment chemistry and toxicity.  Sediment COPEC 
concentrations in CM 2+ and the tributaries are generally 20 to 50 times the conservative 
bulk sediment SLs used in the Phase 2 SLERA, and sediment toxicity is also highest in these 
segments of the Study Area.  Bulk sediment acid volatile sulfide (AVS) and simultaneously 
extracted metals (SEM), however, indicate low bioavailability of cadmium, copper, lead, 
nickel, and zinc chemistry.  Although bulk sediment concentrations for multiple COPECs 
are correlated with toxicity, it is not possible to attribute toxicity to exposure to any specific 
COPEC, and in many instances, there is no clear relationship between bulk sediment COPEC 
concentrations that exceed effects-based SLs and toxicity.  Conversely, there are strong 
correlations between porewater data and toxicity that demonstrate the causal link between 
exposure and toxicity for specific COPECs that are not discernable in the bulk sediment data; 
porewater data show that, for a number of locations, toxicity is likely due to PAHs, with 
minimal contribution from metals at a few locations.  No other sediment or porewater 
COPECs appear to contribute to observed toxicity because they are present in porewater at 
concentrations well below chronic effects levels.  Non-COPEC stressors such as porewater 
sulfide and bulk sediment concentrations of complex hydrocarbon mixtures may contribute 
to the adverse effects to Leptocheirus observed in samples collected from some locations 
where these stressors are elevated.   
 

ES.7 Fish, Crab, and Bivalve Risk Assessment 

The LOEs used to assess potential risks to fish, crab and bivalves include surface water (see 
ES.5), and a tissue residue approach.  For fish, additional LOEs included the dietary intake of 
PAHs and metals, as well as an evaluation of the porewater exposure pathway for benthic 
fish.  For each receptor, the tissue residue approach used two LOEs—a comparison of whole-
body tissue COPEC concentrations to USEPA Region 2 CBRs, and a comparison of whole-
body tissue COPEC concentrations to NCG CBRs.  Using NCG CBRs, the lowest observed 
effect concentration (LOEC)-based HQs are less than 1 for all receptor-COPEC pairs.  When 
using USEPA Region 2 CBRs, LOEC-based HQs are greater than 1 for some receptor-COPEC 
pairs.  For some receptor-COPEC pairs (e.g., blue crab and copper, mummichog and copper, 
striped bass and dioxins/furans), LOEC-based HQs for the four Phase 2 reference areas are 
greater than 1 and the same magnitude or similar to the Study Area.  For total PCB 
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congeners, Study Area-wide LOEC-based HQs for blue crab, mummichog, and striped bass 
are higher than those for the reference areas.  Spatial examination shows a tendency for 
tissue COPEC concentrations to increase moving upstream, with some exceptions.  For caged 
bivalves, tissue concentrations of total PAH, dieldrin, and total PCB congeners are highest in 
English Kills followed by Maspeth Creek.  For blue crab, tissue copper concentrations in the 
Study Area show no spatial trend and are similar to those for blue crab from Westchester 
Creek.  Total PCB congener tissue concentrations for blue crab in the Study Area from the 
mouth of the creek to approximately CM 2.5 are similar to those for Westchester Creek, 
increasing for Study Area blue crab in the Turning Basin and English Kills.  Blue crab 
collected from locations toward the head of Dutch Kills exhibited higher total PCB congener 
tissue concentrations.  For mummichog, tissue copper concentrations in the Study Area show 
no spatial trend and are similar to those for mummichog from the Phase 2 reference areas.  
Total PCB concentrations in mummichog collected toward the head of Dutch Kills are an 
order of magnitude higher than mummichog from elsewhere in the Study Area and the 
Phase 2 reference areas,  reflecting their small home range.  
 
Total daily intakes (TDIs) were calculated using an exposure model of the fish diet (in this 
case, for the striped bass and mummichog), and measured concentrations of PAHs and metals 
in prey and surface sediment.  TDIs were compared to fish dose-based toxicity reference 
values.  Striped bass were evaluated on a Study Area-wide basis due to their wide-ranging 
foraging activities; mummichog were evaluated on a subarea basis reflecting their small 
home range relative to the size of the Study Area.  Based on dietary intake, the lowest 
observed adverse effect level (LOAEL)-based HQs are less than 1 for striped bass throughout 
the Study Area, and for mummichog in CM 0 − 2.  For mummichog in CM 2+ and the 
tributaries, the LOAEL-based HQ for copper is 1.2.  For benthic fish in the Study Area as 
represented by mummichog, porewater HQs are greater than 1 for some SEM metals (copper, 
lead, and zinc), total PAHs, and total PCB congeners at some locations in CM 2+ and the 
tributaries.     
 

ES.8 Wildlife Risk Assessment 

The wildlife risk assessment evaluates three LOEs to assess potential risks to birds 
representing different feeding guilds (invertivorous, invertivorous/piscivorous, and 
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piscivorous) and omnivorous mammals (represented by the raccoon) from dietary exposure 
to COPECs.  For the baseline risk analyses, the receptor exposure models were based on site-
specific data collected during the Phase 2 wildlife surveys on Study Area use, foraging 
activity, and prey type.  Modifications accounted for the seasonal migration of birds, the 
availability of soft substrate for probing birds such as the spotted sandpiper, and for the 
raccoon, reduced foraging activity in aquatic habitats relative to preferred foraging near 
human use areas.  A sensitivity analysis was conducted to evaluate the outcome from 
applying a range of overall exposure modifying factors (EMFs) to the site-specific models.  

Using the site-specific model, HQs are less than 1 
for the double-crested cormorant, and the 
raccoon.  HQs are greater than 1 for the spotted 
sandpiper for lead, copper, and total PCB 
congeners, and for the green heron black-
crowned night heron and belted kingfisher for 
total PCB congeners.  The areas contributing 
most to the HQs are Dutch Kills, Maspeth Creek, 
and English Kills for lead in sediment, Maspeth 
Creek for copper in sediment, and Dutch Kills for 
total PCB congeners in mummichog tissue.  In 
general, the sensitivity analysis shows that 
applying an overall EMF of 0.25 to the site-
specific model results in HQs below those 
estimated using the site-specific model, and 
applying overall EMFs of 0.5 to 0.75 results in HQs similar to those estimated using the site-
specific model.  When applying an overall EMF of 1 (i.e., assuming the birds are foraging 
exclusively in the Study Area, that all intertidal habitat is available, and that they are 
foraging year-round), HQs are greater than those estimated when using the site-specific 
model.     
 

ES.9 Qualitative Evaluations 

Qualitative LOEs included in this BERA include fish, crab, and wildlife surveys, as well as an 
evaluation of habitat for aquatic macrophytes, amphibians, and reptiles.   

The wildlife risk assessment uses 
site-specific data on Study Area use, 
foraging activity, and prey type.  
 
No risks are found for the double-
crested cormorant and raccoon. 
 
For the spotted sandpiper, green 
heron, black-crowned night heron, 
and belted kingfisher, there are 
potential risks from total PCB 
congeners in Dutch Kills, and for the 
spotted sandpiper from lead in 
Dutch Kills, Maspeth Creek, and 
English Kills, and from copper in 
Maspeth Creek. 
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The primary objective of the fish and crab collection program was to provide tissue 
chemistry data for the quantitative risk analyses, whereas, the fish and crab community 
structure survey data can only be used to make general statements regarding species richness 
and diversity.  There is a general trend for higher fish and crab species richness in the main 
stem of the Study Area, with decreasing richness in CM 2+ and the tributaries.  Reference 
area species richness is highest in Gerritsen Creek (the Jamaica Bay reference area in the 
non-industrial, non-CSO category), with decreasing richness in Head of Bay and Spring 
Creek, and lowest richness in Westchester Creek, the reference area with attributes most 
similar to the Study Area.  Species such as the oyster toadfish (Opsanus tau), tautog (Tautoga 
onitis), sea robin (Prionotus carolinus), and summer flounder (Paralichthys dentatus) were 
found in the reference areas but not the Study Area. 
 
Similarly, the wildlife surveys show that the species 
richness for aquatic-dependent birds in the Study Area is 
lower than that of the four Phase 2 reference areas.  
Species absent from the Study Area include killdeer 
(Charadrius vociferous), semipalmated plover (Charadrius 
semipalmatus), willet (Catoptrophorus semipalmatus), 
great blue heron (Ardea herodias), snowy egret (Egretta 
thula), little blue heron (Egretta caerulea), and yellow-
crowned night heron (Nyctanassa violacea).  Based on the 
habitat surveys, these differences are likely due to several factors, including: 1) the Jamaica 
Bay reference areas exhibit a greater percentage of vegetated shoreline, which provides 
refuge for birds foraging along the shoreline and habitat for perching and diving in search of 
prey; 2) much of the Study Area shoreline comprises vertical bulkhead with limited 
intertidal areas of soft substrate preferred by invertivorous feeding birds; and 3) the 
Jamaica Bay reference areas provide a greater diversity of potential prey species for the 
invertivorous/piscivorous and piscivorous feeding guilds than does the Study Area.   
 
The lack of rooted submerged aquatic macrophytes in the Study Area is attributed to a 
combination of physical and chemical factors that limit their colonization.  These factors 
include bulkheading (lack of sloped shoreline), boat and barge traffic, dredging, and sunlight 
limitations, as well as potentially elevated porewater sulfide and COPEC concentrations.  

Qualitative surveys of fish,  
crab, wildlife, and aquatic 
macrophytes show 
differences between the 
Study Area and the Phase 2 
reference areas that are likely 
due to differences in a 
combination of physical and 
chemical factors.    
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When compared to the four Phase 2 reference areas, habitat limitations (fluctuating salinity, 
bulkheading, sparse shoreline vegetation attached to pilings and riprap) are likely responsible 
for the lack of amphibians and reptiles found in, or associated with, the shoreline of the 
Study Area.   
 

ES.10 Weight of Evidence and BERA Conclusions 

The BERA for the Newtown Creek Remedial Investigation/Feasibility Study evaluated risks 
to representative receptor groups found in the Study Area, including aquatic plants, 
invertebrates, fish, aquatic birds, and mammals.  These receptor groups were evaluated by 
characterizing risks to specific receptors and species within the groups, including aquatic 
macrophytes, plankton, benthic macroinvertebrates, bivalves, blue crab, striped bass, 
mummichog, spotted sandpiper, green heron, black-crowned night heron, double-crested 
cormorant, belted kingfisher, and raccoon, as well as amphibians and reptiles.  Both 
quantitative and qualitative LOEs were used to assess risk from exposure to CERCLA 
contaminants in the Study Area and reference areas.  The LOEs are used in an overall WOE 
to evaluate their relative relevance, strength, and reliability, to determine the overall 
assessment of potential risk. 
 
For this BERA, USEPA recommended the use of the WOE framework and scoring system 
developed by Menzie et al. (1996).  The Menzie et al. WOE framework involves 
consideration of ten specific attributes for each LOE to determine the overall relevance, 
strength, and reliability of each LOE.  In addition, the Menzie et al. WOE evaluation 
determines whether the LOEs point to evidence of risk for a specific receptor group and, if 
so, what the magnitude of that risk may be.  Finally, an overall summary describes and 
evaluates the concurrence among the LOEs used to evaluate risk to each receptor group.   
 
Based on these LOEs and the results of the WOE process, the following BERA conclusions 
can be made:  

• The surface water exposure pathway was evaluated as an LOE for the following 
receptors: aquatic plants, zooplankton, bivalves, benthic macroinvertebrates, 
epibenthic decapods (blue crab), and fish.  For surface water COPECs, HQs are less 
than 1.0, with one exception.  For cyanide, the HQs range from 0.8 to 1.1, depending 
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on whether two of the 360+ surface water samples with cyanide concentrations above 
the Study Area range are included.  If these two samples are not included in the 
dataset (one from Dutch Kills and one from English Kills), the cyanide HQ is less than 
1.0.  Although an HQ greater than 1.0 indicates evidence of harm, the magnitude of 
response due to surface water exposure for the receptors listed above is considered 
low. 

• Risks to bivalves, benthic macroinvertebrates, blue crab, and fish were also evaluated 
by comparing bioaccumulative COPEC concentrations in the tissue of these receptors 
to two sets of tissue CBRs.  Depending on the set of CBRs used in the analysis, there is 
either no risk or there is evidence of varying degrees of harm due to exposure to 
PAHs, PCBs, copper, and dioxins/furans, and the magnitude of response is higher in 
some segments of the Study Area, primarily in Dutch Kills, English Kills, and the 
Turning Basin.  In some cases, risk estimates for these receptors and COPECs in the 
reference areas are similar to risk estimates in the Study Area. 

• Risks to wildlife (i.e., piscivorous and sediment-probing birds and omnivorous 
mammals) were evaluated through the dietary intake exposure pathway.  There is 
evidence of harm for sediment-probing birds and piscivorous birds due to dietary 
exposure from PCBs, primarily in Dutch Kills, and for sediment-probing birds due to 
dietary exposure from copper and lead, primarily from incidental sediment ingestion 
in Dutch Kills, Maspeth Creek, and English Kills.  Overall, the magnitude of response 
on a Study Area-wide basis is low based on the limited extent to which the HQs 
exceed a threshold of 1.0, recognizing that exposure and magnitude of response is 
higher in the tributaries, as noted above.  

• There is evidence of harm to benthic macroinvertebrates in the Turning Basin and 
English Kills from exposure to PAHs in porewater at concentrations in exceedance of 
chronic toxicity thresholds.  SEM metals (copper, lead, zinc) in porewater also exceed 
chronic toxicity thresholds at some locations in the Turning Basin and English Kills, 
but the sum of SEM minus AVS (∑SEM – AVS) analyses indicate that SEM metals are 
not bioavailable.  Some observed toxicity at SQT stations in the Study Area may be 
influenced by non-COPEC stressors.  Furthermore, the benthic community in the 
Study Area is stressed but is not different than the reference areas, likely reflecting 
regional stressors common to the greater New York Harbor area.  At some locations 
in the Study Area (upstream of CM 2 and in the tributaries), during certain times of 
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the year, low DO levels may cause an additional adverse impact to this benthic 
community; although, at some of these locations, exposure to high porewater COPEC 
concentrations may also contribute to the adverse impacts. 

 
Overall, the results of the BERA indicate that 
sediments are toxic to benthic macroinvertebrates in 
the Study Area, in the Turning Basin and the 
tributaries, primarily from exposure to porewater 
PAHs.  PCBs are bioavailable in the Study Area and 
accumulate in the tissues of receptors and also 
represent a dietary exposure pathway for birds (i.e., 
spotted sandpiper, green heron, black-crowned night 
heron, and belted kingfisher).  PCB exposure is highest 
in Dutch Kills, English Kills, and the Turning Basin.  
Other COPECs include copper, lead, and 
dioxins/furans, but the magnitude of response resulting 
from exposure to these COPECs is lower than for 
PAHs and PCBs, and they are generally co-located in 
the same areas where PAH and PCB concentrations 
are highest.  For some receptor groups and COPECs, 
risks in the reference areas are similar to the Study 
Area.  Based on the WOE evaluation, there is evidence of harm to multiple receptors in the 
Study Area from exposure to multiple COPECs.  Five areas within Newtown Creek were 
identified with multiple assessment endpoints, receptor groups, and receptors within 
receptor groups as being associated with HQs greater than 1.  These areas include Dutch 
Kills, English Kills, East Branch, Maspeth Creek, and the Turning Basin.  The multiple LOEs 
contributing to exceedances within these areas are also generally associated with the highest 
concentration of contaminants in both sediment and porewater.  This relationship adds to 
the likelihood of the observed impacts being related to exposure to COPECs in these areas 
and indicates that these specific segments of the Study Area should be further evaluated for 
risk management decisions.  These overall conclusions represent the quantitative evaluation 
of multiple LOEs, representing exposure to multiple COPECs through a number of pathways 
to representative receptor classes that fully represent the ecological community found in the 

Using multiple LOEs, the BERA 
quantifies risks to a number of 
receptor groups resulting from 
direct exposure to COPECs in 
porewater and sediment, and 
from indirect exposure to 
COPECs in prey tissue through 
the diet. 
 
Primary COPECs contributing to 
risk are PAHs and PCBs. 
 
Risks are higher in CM 2+ and 
the tributaries. 
 
For some COPECs and receptor 
groups, risks in the reference 
areas are similar to the Study 
Area. 
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Study Area.  These quantitative evaluations used a robust chemical and biological dataset that 
fully evaluated the bioavailability and concentration-effect relationships for the large 
number of COPECs identified through a rigorous screening process.  As a consequence, 
uncertainty in the results of this risk assessment are minimized, particularly with respect to 
the contributions from exposure to the large number of COPECs.  Therefore, overall 
conclusions regarding the risks associated with exposure to the COPECs, as summarized 
above for specific segments of the Study Area, are well-supported, and can be used to 
optimize risk management decisions in the future for the Study Area. 
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1 INTRODUCTION  

This Baseline Ecological Risk Assessment (BERA) presents an evaluation of risks to ecological 
receptors in the Study Area1 as part of the Remedial Investigation/Feasibility Study (RI/FS).  
This BERA evaluates the potential for adverse effects caused by exposure to site-related 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
hazardous substances in the Study Area, and addresses the effect of other stressors to the 
environmental receptors in the Study Area due to its urban setting.  The findings of the 
BERA will help determine the need for management actions to reduce unacceptable site-
related risks to acceptable levels.  This BERA is being performed by the five Newtown Creek 
Group (NCG) member companies under an Administrative Order on Consent (AOC) with 
the U.S. Environmental Protection Agency (USEPA) under the CERCLA program.  This 
BERA was prepared following USEPA guidance (USEPA 1997, 1998, 2001a), as well as the 
project Baseline Ecological Risk Assessment Problem Formulation (BERA PF; Anchor QEA 
2014a).  The BERA PF reflects comments received from USEPA on a Screening Level 
Ecological Risk Assessment (SLERA) performed using Phase 1 Remedial Investigation (RI) 
data (Anchor QEA 2013a), the outcome of a BERA PF workshop held with USEPA in August 
2013, and subsequent discussions with USEPA on the BERA PF document.  The BERA PF is 
included in the USEPA-approved Phase 2 Remedial Investigation Work Plan – Volume 1 
(Phase 2 RI Work Plan Volume 1; Anchor QEA 2014b). 
 

                                                 
1 The Newtown Creek Superfund Site Study Area is described in the Administrative Order on Consent (AOC) as 
encompassing the body of water known as Newtown Creek, situated at the border of the boroughs of Brooklyn 
(Kings County) and Queens (Queens County) in the City of New York and the State of New York, roughly 
centered at the geographic coordinates of 40° 42' 54.69” north latitude (40.715192°) and 73° 55' 50.74” west 
longitude (-73.930762°), having an approximate 3.8-mile reach, including Newtown Creek proper and its five 
branches (or tributaries) known respectively as Dutch Kills, Maspeth Creek, Whale Creek, East Branch, and 
English Kills, as well as the sediments below the water and the water column above the sediments, up to and 
including the landward edge of the shoreline, and including also any bulkheads or riprap containing the 
waterbody, except where no bulkhead or riprap exists, then the Study Area shall extend to the ordinary high 
water mark, as defined in 33 Code of Federal Regulations §328(e) and the areal extent of the contamination 
from such area, but not including upland areas beyond the landward edge of the shoreline (notwithstanding 
that such upland areas may subsequently be identified as sources of contamination to the waterbody and its 
sediments or that such upland areas may be included within the scope of the Newtown Creek Superfund Site as 
listed pursuant to Section 105(a)(8) of Comprehensive Environmental Response, Compensation, and Liability 
Act [CERCLA]). 
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1.1 Project Background 

A draft Screening Level Ecological Risk Assessment: Technical Memorandum No. 2 (SLERA 
Technical Memorandum No. 2) was submitted to USEPA in 2013 (Anchor QEA 2013a) 
(referred to as the Phase 1 SLERA).  The Phase 1 SLERA was based on an approach presented 
in an earlier memorandum submitted to USEPA titled Screening Level Risk Assessment: 
Technical Memorandum No. 1 (SLERA Technical Memorandum No. 1; Anchor QEA 2012a), 
and Phase 1 RI data collected from February 2012 through January 2013.  Following review, 
USEPA stated that the Phase 1 SLERA need not be revised but that its comments be 
incorporated into the BERA.  Those comments included the need to revise the hierarchy for 
selecting screening levels (SLs), and repeat the SLERA by including Phase 2 surface water, 
surface sediment, and tissue data.  A workshop was held with USEPA in August 2013 to 
discuss the BERA PF.  The workshop included a summary of the Phase 1 surveys and 
implications for selection of receptors for the BERA; a revised conceptual site model (CSM); 
proposed assessment endpoints, risk questions, and measurement endpoints; and a proposed 
approach for selecting Phase 2 reference areas.  The BERA PF (Anchor QEA 2014a) reflects 
the outcome of the workshop as well as responses to subsequent feedback from USEPA on an 
October 2013 draft of the BERA PF. 
 
As discussed in the BERA PF, the interpretation of the BERA data and the evaluation of risks 
are complicated by the Study Area’s urban setting and the impact of continual point sources, 
including combined sewer overflows (CSOs), stormwater, and individually permitted 
discharges.  Within the Study Area, biological responses such as benthic toxicity, benthic 
community health, and site use by wildlife are clearly influenced by confounding factors that 
include but are not limited to low dissolved oxygen (DO), elevated sediment organic carbon, 
natural and man-made physical alteration of the site, and ongoing disturbance to habitat and 
water quality due to human activity.  Although the primary objective of the Ecological Risk 
Assessment (ERA) process under CERCLA is to evaluate total risks, the primary objective of 
the risk management phase under CERCLA is to develop remedial goals for the site that will 
reduce unacceptable site-related risks to acceptable levels or to background levels, whichever 
are greater (USEPA 2002a, 2005a). 
 
To make this determination, site data must be compared with background data, including 
data collected from reference areas (USEPA 2002a, 2002b).  As described by USEPA (2002b), 
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“background refers to constituents or locations that are not influenced by the releases from a 
site and is usually described as naturally occurring or anthropogenic”—where anthropogenic 
is defined as “natural and human-made substances present in the environment as a result of 
human activities (not specifically related to the CERCLA release in question)” and naturally 
occurring is defined as “substances present in the environment in forms that have not been 
influenced by human activity.”  Background samples are collected from background 
reference areas for comparison with samples collected from a site (USEPA 2002a).  As 
described by USEPA, background reference areas should have the same physical, chemical, 
geological, and biological characteristics as the site being investigated but not have been 
affected by activities on the site.  Typically, reference areas are selected from locations 
upstream of a site.  Because the Study Area terminates at its most upstream reach, there is no 
unimpacted upstream location that can be used as a reference area.  Therefore, using a 
selection process based on the degree of industrialization and CSO influences of the 
Study Area, four USEPA-approved Phase 2 reference areas were selected within the region 
representing the same physical, chemical, geological, and biological characteristics as the 
Study Area and four categories of industrialization and CSO influences.  A summary of this 
selection process and the four Phase 2 reference areas is provided in Section 2.2.  Data 
collected from these reference areas will be compared with data from the Study Area in the 
risk characterization.  These comparisons will be made for surface water, surface sediment, 
porewater, and tissue, as well as the results of sediment toxicity tests.  This will also include a 
comparison of naturally occurring elements (e.g., aluminum, iron) that exceed risk-based SLs 
in the Study Area.  Data from the reference areas will be used as individual reference area 
datasets as well as pooled reference area datasets depending on the comparisons being 
conducted.  These comparisons will also be used to support future risk management decisions 
for the Study Area.  
 
The approach for completing the RI/FS includes several phases of field investigations, 
associated evaluations, and reporting.  Phase 1 RI field program objectives were met in terms 
of the broad characterization of the Study Area; Phase 2 included follow-up work to collect 
more specific and in-depth information and fulfill the overall objectives of the RI/FS.  For 
the BERA, this included the collection of additional surface sediment samples from 
nearshore intertidal areas to support the wildlife risk assessment, surface sediment samples 
for benthic toxicity testing and evaluation of bioavailability, biota samples for tissue 
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chemistry, and surveys of fish and crabs as well as birds and mammals.  Similar data were 
collected from the four Phase 2 reference areas to support the risk analyses and an evaluation 
of site-related risks.   
 

1.2 Objective 

The objective of this BERA is to identify and characterize current potential risks to the 
ecological receptors in the Study Area from a site-related CERCLA hazardous substance 
release.  In addition, information generated during the BERA can be used to evaluate the 
ecological impacts and overall effectiveness of different remedial actions.  To achieve these 
objectives, this BERA includes the following:  

• Phase 2 SLERA to identify contaminants of potential ecological concern (COPECs) 
• Quantitative baseline risk analyses of the COPECs for the aquatic community as well 

as representative benthic macroinvertebrates, bivalves, fish, and crabs 
• Quantitative baseline risk analyses of the COPECs for representative birds and 

mammals 
• Qualitative evaluation of the Study Area available habitat, fish and crab community, 

bird community, aquatic macrophytes, reptiles, and amphibians 
• Evaluation of confounding factors and other stressors that contribute to the 

uncertainties associated with the BERA 
 

1.3 Organization 

This BERA is organized as follows: 

• Section 1 – Introduction.  This section presents the introduction, project background, 
objectives, and organization of this document. 

• Section 2 – Study Area and Reference Areas.  This section includes a summary of site 
history and current status, habitats available in the Study Area, and an overview of 
the aquatic and wildlife species present.   

• Section 3 – Problem Formulation.  This section presents a summary of the problem 
formulation presented in the BERA PF (Anchor QEA 2014a). 

• Section 4 – Data Evaluation.  This section presents the Study Area and the reference 
area data used in the BERA, and presents the data treatment rules.   
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• Section 5 – Phase 2 SLERA.  This section presents a summary of the Phase 2 SLERA 
and identifies the COPECs to be evaluated further in the baseline risk analyses.  

• Section 6 – Baseline Surface Water Risk Assessment.  This section presents the 
baseline risk analyses for surface water.  

• Section 7 – Baseline Epibenthic Bivalve Risk Assessment.  This section presents the 
baseline risk analyses for bivalves. 

• Section 8 – Baseline Benthic Macroinvertebrate Risk Assessment.  This section 
presents the baseline risk analyses for benthic macroinvertebrates, including the 
results of the sediment toxicity tests and porewater analyses.  

• Section 9 – Baseline Epibenthic Decapod Risk Assessment.  This section presents the 
baseline risk analyses for blue crab. 

• Section 10 – Baseline Fish Risk Assessment.  This section presents the baseline risk 
analyses for the fish, including a comparison of the Study Area and Phase 2 reference 
area fish and crab communities. 

• Section 11 – Baseline Wildlife Risk Assessment.  This section presents the baseline 
risk analyses for wildlife (aquatic-dependent birds and mammals), and includes a 
comparison of the Study Area and Phase 2 reference area habitats and species present.  

• Section 12 – Aquatic Macrophytes.  This section presents a qualitative evaluation of 
the Study Area aquatic macrophytes. 

• Section 13 – Amphibians and Reptiles.  This section presents a qualitative evaluation 
of the Study Area amphibians and reptiles. 

• Section 14 – Baseline Ecological Risk Assessment Weight-of-Evidence Evaluation and 
Risk Summary.  This section presents a summary of the BERA based on the outcome 
of Sections 5 through 13 and includes an overall weight-of-evidence (WOE) 
evaluation of all the lines of evidence (LOEs) investigated in this BERA.   

• Section 15 – References.  This section lists the references used in this BERA. 
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2 STUDY AREA AND REFERENCE AREAS  

2.1 Study Area 

2.1.1 Environmental Setting 

The Study Area is defined in the AOC as Newtown Creek and its tributaries (Dutch Kills, 
Maspeth Creek, Whale Creek, East Branch, and English Kills), having an approximate 
3.8-mile reach to the high water mark (see Figure 2-1).  The history of the Newtown Creek 
area and surrounding areas is discussed in detail in the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014b).  A summary is provided below along with an overview of the habitat 
and species present in the Study Area, which is an important consideration for the BERA.  In 
addition, information on the Phase 2 fish and crab community surveys pertinent to the 
BERA is presented in Section 10, with details in the Phase 2 Remedial Investigation Field 
Program Data Summary Report (Phase 2 DSR; Appendix B of the draft Remedial 
Investigation Report [RI Report; Anchor QEA 2016]).  Similarly, BERA-related information 
on the habitat and wildlife surveys is presented in Section 11, with details in the Phase 2 
DSR.   
 

2.1.2 History and Current Status 

The Newtown Creek area in Brooklyn and Queens, New York, has a history of extensive 
industrial development stretching back to the 1800s.  Section 3.2 of the draft RI Report 
provides a detailed summary of historical and current uses of Newtown Creek, including 
shipping activity, industrial operations, land use and zoning, discharges, and historical spills.  
The nature and extent of this historical development has resulted in changes to the nature of 
the Study Area from a natural drainage condition to one that is largely governed by 
engineered and institutional systems that is used for industrial and navigation purposes.  
Currently, the predominant land uses around the Study Area include industrial, 
manufacturing, transportation, and utility facilities.  The majority of land around the Study 
Area is designated by New York City (NYC) as one of NYC’s six Significant Maritime and 
Industrial Areas (SMIAs).  NYC’s designation of the area around the Study Area as an SMIA 
reflects its determination that the anticipated future uses of surrounding property include 
maritime industrial uses, as well as other compatible industrial uses.  Most of the shoreline 
consists of bulkhead materials such as concrete, metal, wood, riprap, and rocks.  Vegetation is 



 
 
  Study Area and Reference Areas 

Baseline Ecological Risk Assessment   October 2018 
Newtown Creek RI/FS 7 181037-01.01 

sparse and typically exists along bulkheads.  Almost all natural streamflow to the Study Area 
has been eliminated.  Instead, watershed drainage is dominated by groundwater discharge, 
CSO discharges, more than 300 private point source discharge pipes, and overland flow.   
Circulation is controlled by semi-diurnal tides.   
 
The New York State Department of Environmental Conservation (NYSDEC) has classified 
the surface water of the Study Area as a saline, Class D surface water body (Class SD; 
NYSDEC Chapter X, Division of Water, Part 701.14).  The best usage of Class SD waters is 
fishing.  These waters shall be suitable for fish, shellfish, and wildlife survival.  In addition, 
the water quality shall be suitable for primary and secondary contact recreation, although 
other factors may limit the use for these purposes.  This classification may be given to those 
waters that, because of natural or man‐made conditions, cannot meet the requirements for 
fish propagation (NYSDEC Chapter X, Division of Water, Part 701.14).  
 

2.1.3 Available Habitat  

Of the nearly 60,000 linear feet (11.4 miles) of shoreline, 99% is developed, consisting of 
bulkhead material (concrete, metal, wood), riprap, and rock; 66% is developed with sparse 
non-native vegetation growing on top of, rooted within, or rooted below bulkhead, riprap, or 
rock, and 33% is developed with no vegetation.  Only 1% of the shoreline is vegetated with 
no development.  The vegetation exists in narrow strips, with an average width of only 3 to 8 
feet (Anchor QEA 2013b, 2014a).  A significant proportion of the vegetation consists of non-
native invasive species that are highly adapted to altered urban habitats.   
 
The aquatic habitat in the Study Area is mostly subtidal.  Intertidal habitat exists primarily as 
sediment mounds located in the tributaries.  During low tide, these sediment mounds or 
“mud flats” are evident in the vicinity of some active outfalls and bulkheaded areas.  
Intertidal areas that could provide potential forage habitat are limited and are mostly 
confined to the headwaters of Maspeth Creek.  Analysis of the shoreline finds that at low 
tide, approximately 5% of the Study Area could potentially provide forage habitat for 
sediment-probing birds or birds that forage by wading in shallow water (Anchor QEA 
2014a).  Due to the diurnal tidal patterns in the Study Area, this limited available foraging 
habitat decreases rapidly as the tide rises and is close to 0% at high tide, thus limiting 
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potential forage habitat even further.  For birds such as the double-crested cormorant that 
forage by swimming and diving, access to the Study Area is not limited.  However, for 
mammals such as the raccoon, access to the intertidal areas is limited in some areas due to 
the vertical bulkheads and other anthropogenic features along the shoreline (note that 
raccoons may have some access behind and under bulkheads).    
 
Although submerged macrophytes were occasionally observed floating in the Study Area 
near the East River (e.g., sea lettuce, Ulva lactuca), or attached to pilings and riprap (e.g., 
green algae, Enteromorphia, and brown algae, Desmarestia) (Anchor QEA 2013b, 2013c, 
2013d, 2016), none were observed rooted in the Study Area sediment.  The only rooted 
emergent aquatic macrophytes observed were patches of non-native common reed 
(Phragmites australis) toward the head of Maspeth Creek.  The lack of an aquatic macrophyte 
community in the Study Area could be due to a number of physical attributes (including 
characteristics of the substrate) and contaminants that limit the establishment and growth of 
macrophytes.  The vertical and bulkheaded shoreline limits the amount of sloped areas for 
emergent macrophytes.  Slopes that support developed tidal vegetation are typically less than 
10% (Broome et al. 1988), which in the Study Area, is limited to 0.1 acre of the 2.9 acres 
above the mean water level (MWL).  Exposure to wave action from daily barge and boat 
traffic against the armored shoreline will impact the possible establishment of emergent 
vegetation.  Similarly, potential habitat within the depth range for submerged macrophytes 
to thrive is mostly limited to the tributaries (Anchor QEA 2014a).  In addition, high turbidity 
can lead to light limitations and reduced photosynthesis.  During the Phase 2 field program, 
Secchi depth measurements were made to evaluate turbidity.  These data are presented in 
Table 2-1 and compared to thresholds at which turbidity is reported to limit aquatic 
macrophytes.  The New York State Eelgrass Task Force (NYSETF 2009) reports that eelgrass 
growth is light limited if the average Secchi depth is less than 3.3 feet.  As shown in Table 2-
1, most of the locations in the Study Area were light limited at the time the Secchi depth 
measurements were taken, due to turbidity either because the average Secchi depth reading 
is less than 3.3 feet or because the water depth is greater than the Secchi depth reading.  
Because Secchi depth readings are variable depending on tidal stage, Table 2-1 also includes 
information on when the measurements were taken.  This variability means that the readings 
can only provide a snapshot of conditions at the time the measurements were taken, rather 
than the longer term conditions that might exist.  Section 12 on Aquatic Macrophytes 
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provides a qualitative assessment of the physical and chemical factors in the Study Area and 
potential impact on aquatic macrophytes.   
 

2.1.4 Ecological Community 

The benthic macroinvertebrate community (benthic community) of the Study Area has been 
described as pollution-tolerant exhibiting low species diversity and abundance, especially in 
the upper reaches of the Study Area (NYCDEP 2011a).  Dominant taxa from the Phase 1 and 
Phase 2 benthic community surveys are oligochaetes (segmented worms), polychaetes 
(“bristle” worms), and amphipods (small crustaceans; Anchor QEA 2013b, 2013c, 2016).  
Overall, the benthic community is considered stressed, based on Phase 1 and Phase 2 benthic 
community data.  This is particularly the case for the summer sampling of Phase 1; no 
benthic invertebrates were found in any samples from Dutch Kills, Whale Creek, Maspeth 
Creek, English Kills, and East Branch, as well as from stations in the main stem of Newtown 
Creek upstream of the confluence with Maspeth Creek.   
 
The fish community of the Study Area has been reported to be sparse, especially during the 
summer months when DO concentrations can drop below 1 milligram per liter (mg/L) in 
places (NYCDEP 2011a).  Based on the Phase 1 and Phase 2 fish and crab community 
surveys, the dominant fish species are mummichog (Fundulus heteroclitus), Atlantic 
menhaden (Brevoortia tyrannus), and striped bass (Morone saxatilis; Anchor QEA 2013b, 
2016).  In Phase 1, spot (Leiostomus xanthurus) were also collected, but this species was 
virtually absent in Phase 2.  The most common species of crab found in the Study Area is the 
blue crab (Callinectes sapidus).  This is followed by the horseshoe crab (Limulus 
polyphemus), which is not a true crab but is a benthic macroinvertebrate from the 
subphylum Chelicerata.  Other species of crab were found in the Study Area during Phase 1 
(e.g., green crab and rock crab) (see Phase 1 Remedial Investigation Field Program Data 
Summary Report – Submittal No. 1 [Phase 1 DSR Submittal No. 1; Anchor QEA 2013b], 
Table 3-34).  During Phase 2, other species of crab that could be present, such as mud, Asian, 
and fiddler crab, were not found.  This may have been due to the Phase 2 study design for 
which sediment grab samples were used to evaluate the benthic community, submerged crab 
pots were used to collect crabs, and the wildlife surveys focused on birds and mammals.  
Using the Phase 2 study design and methods, other species of crab were found in the 
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reference areas during Phase 2 (e.g., calico crab, green crab, spider crab, and stone crab) but not 
in the Study Area (see Table 10-18 of this document).   

The birds and mammals observed during the Phase 1 and Phase 2 wildlife surveys are species 
commonly found in urban environments, such as gulls (Larus species), rock doves (Columba 
livia), crows (Corvus brachyrhynchos), European starlings (Sturnus vulgaris), Norway rats 
(Rattus norvigicus), feral cats (Felis catus), and raccoon (Procyon lotor; Anchor QEA 2013b, 
2016).  Of the semi-aquatic birds, the spotted sandpiper (Actitis macularius) and double-
crested cormorant (Phalacrocorax auritus) were frequently observed.  For example, of the 
254 invertivorous birds observed in spring 2014 (Phase 2) at the Study Area, 251 were 
spotted sandpipers, and of the 231 piscivorous birds observed, 229 were double-crested 
cormorants.  Others included the black-crowned night heron (Nycticorax nycticorax), green 
heron (Butorides virescens), great egret (Ardea alba), and infrequently, belted kingfisher 
(Ceryle alcyon).  Of the 231 and 139 piscivorous birds observed in the Study Area in the 
spring and summer of 2014 (Phase 2), respectively, one belted kingfisher was observed in the 
spring and two were observed in the summer.  No amphibians or reptiles were observed in 
the Study Area during the Phase 1 or Phase 2 surveys.   
 

2.2 Reference Areas 

The CERCLA process uses background and reference information (USEPA 2002b) to evaluate 
impacts to receptors from exposure to CERCLA hazardous substances and to determine 
naturally occurring and anthropogenic background levels of CERCLA hazardous substances.  
For the Study Area, the selection of the appropriate reference areas is complicated by the fact 
that there is no unimpacted upstream location.  The Remedial Investigation/Feasibility Study 
Work Plan (RI/FS Work Plan; AECOM 2011) proposed a preliminary list of candidate 
reference sites.  USEPA categorized the preliminary list of candidate reference areas based on 
the degree of industrialization and the presence/absence of CSO discharges within the 
candidate reference areas.  Candidate reference areas were categorized as either Industrial 
with CSOs, Industrial without CSOs, Non-industrial with CSOs, or Non-industrial without 
CSOs. 
 
Subsequent documents and memoranda submitted to USEPA from November 2011 through 
October 2012 expanded the list and refined the list of attributes that should be considered in 
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the selection process (Reference Area Selection Technical Memorandum [Anchor QEA 
2011a], Phase 1 Remedial Investigation Work Plan Addendum [Anchor QEA 2012b], Phase 1 
Remedial Investigation Work Plan Addendum: Reference Area Memorandum [Anchor QEA 
2012c], and Phase 1 Remedial Investigation Work Plan Addendum: Reference Area 
Memorandum No. 2 [Anchor QEA 2012d]).  To narrow the number of reference areas 
selected for the Phase 2 RI, reconnaissance sampling and surveys were conducted in 14 
candidate reference areas in October 2012 (Phase 1 reference areas).  The results of the 
reconnaissance sampling program are reported in the Phase 1 Remedial Investigation Field 
Program Data Summary Report – Submittal No. 2 (Phase 1 DSR Submittal No. 2; 
Anchor QEA 2013c) and Phase 1 Remedial Investigation Field Program Data Summary 
Report – Submittal No. 3 (Anchor QEA 2013d).   
 
USEPA then selected one reference area from each category based on multiple integrated 
measures of the degree of chemical contamination within each of the Phase 1 reference 
areas.  The following are the four Phase 2 reference areas selected by USEPA: 

• Westchester Creek (Industrial with CSOs) 
• Head of Bay (Industrial without CSOs) 
• Spring Creek (Non-industrial with CSOs) 
• Gerritsen Creek (Non-industrial without CSOs) 

 
Westchester Creek is in an almost completely industrialized area, and this reference area is 
most similar to the Study Area in terms of adjacent land use.  An NYC CSO is located at the 
upstream end of Westchester Creek, and several highways cross the creek and run adjacent 
to its east shoreline.  Head of Bay is surrounded by urban residential, commercial/industrial 
development, and the John F. Kennedy International Airport.  Spring Creek is surrounded by 
a combination of developed and undeveloped areas and includes a CSO at its upstream end.  
Gerritsen Creek is in a largely undeveloped area.  Land use adjacent to Gerritsen Creek 
includes the Marine Park Golf Course and Brooklyn Marine Park, and the Gerritsen Creek 
Ecosystem Restoration Project is located on an island within the Gerritsen Creek reference 
area.  The locations of the four Phase 2 reference areas in relation to the Study Area are 
shown in Figure 2-2. 
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3 PROBLEM FORMULATION  

The problem formulation for the BERA is described in detail in the BERA PF document 
(Anchor QEA 2014a), which is included as part of the USEPA-approved Phase 2 RI 
Work Plan Volume 1 (Anchor QEA 2014b).  To provide context for this risk assessment, key 
components such as the ecological CSM, assessment and measurement endpoints, risk 
questions, and data needs are presented in this section.  The BERA PF represents Step 3 in 
USEPA’s eight-step process for ERA under Superfund (USEPA 1997).  Steps 1 and 2 of the 
eight-step process include a SLERA.  A draft Phase 1 SLERA was submitted to USEPA in 
2013 (Anchor QEA 2013a).  Following review of that document, USEPA stated that the draft 
Phase 1 SLERA need not be revised but that USEPA’s comments should be incorporated into 
a revised Phase 2 SLERA as part of the BERA (see Section 5 of this document).  Steps 4, 5, 
and 6 include the study design and data quality objectives process, field sampling design, and 
site investigation and data analysis, respectively.  Risk characterization is Step 7 and risk 
management is Step 8.  This report covers data analysis as part of Step 6 as well as Step 7, risk 
characterization.  The BERA PF reflects the outcome of a workshop with USEPA in 
August 2013, and several subsequent discussions with USEPA.   
 

3.1 Ecological Conceptual Site Model 

The ecological CSM is presented in Figure 3-1.  The CSM illustrates the links between the 
primary and secondary sources of contaminants, ecological receptors, and the exposure 
pathways that are evaluated in this risk assessment.  Each of these key components is 
described in the following subsections.   
 

3.1.1 Sources 

The Study Area is influenced by a combination of chemical, physical, and biological 
characteristics that reflect its historical development and industrialized urban setting (see 
Section 2.1).  Through many decades of urban development, tributary flows to Newtown 
Creek have been eliminated and replaced by point source and overland flow discharges.  
Dating back to the 1800s and early 1900s, untreated domestic sewage, stormwater, and 
industrial wastewater were generally discharged directly to Newtown Creek.  The creek also 
has a history of extensive industrial activity along its banks and in its watershed.  Historical 
industrial operations located around Newtown Creek included more than 50 refineries and 
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manufactured gas plants; bulk petroleum storage; incinerators; solid waste disposal/landfill; 
fertilizer plants; animal rendering, hide tanning, and glue factories; asphalt mining, mixing, 
and storage operations; automobile manufacture, repair, and service; coal processing, 
handling, and storage; metal smelting, production, and fabrication; copper wire production; 
scrap metal storage; paints and pigments industry; paper products industry; pencil 
manufacturing; plastics manufacturing; rail yards; saw mills and lumberyards; ship building; 
wastewater treatment; and utilities.  As a result, the creek was (and remains) one of the most 
polluted waterbodies in NYC.  The deleterious effects of point source discharges on water 
quality in Newtown Creek were noted by public health officials, engineers, and others as 
early as the late 1800s (City of Brooklyn 1897; Metropolitan Sewerage Commission 1910; 
Hazen and Sawyer 1960).   
 
Today, the predominant land use around Newtown Creek and its tributaries remains 
industrial, with pockets of mixed use, commercial, and residential developments (NYCDEP 
2011a).  Industrial activities near the creek2 currently include the following: warehouse and 
distribution facilities; vehicle storage and maintenance; electrical distribution; plastics and 
foil manufacturing; waste transfer yards and recycling facilities; road service support 
facilities; construction materials storage; facilities that store electrical equipment; scrap metal 
processing facilities; lumberyards; ready-mix concrete plants; bulk fuel distribution 
terminals; railroads (e.g., tracks, yards); utilities; and municipal wastewater treatment 
(Anchor QEA 2014b, 2014c).  Primary sources of CERCLA hazardous substances to the Study 
Area are point sources, the East River, and groundwater (see the draft RI Report Sections 3.2 
and 5).  Types of current point source discharges to the Study Area are CSOs, the Newtown 
Creek Wastewater Treatment Plant effluent overflow, stormwater (including discharges 
from municipal separate storm sewer systems [MS4s], individually permitted discharges, and 
overland flow), and individually permitted groundwater effluent discharges from 
remediation and dewatering systems.  More than 300 private and municipal outfalls have 
been documented along Newtown Creek and its tributaries, some of which may be 
abandoned or no longer in use (see Figure 3-2).  These point sources are dominant sources of 
solids and CERCLA hazardous substances in the tributaries and upstream of creek mile 
(CM) 2.  As in many urban areas, stormwater runoff and non-point source discharges from 

                                                 
2 The term “creek” is used interchangeably with “Study Area” throughout this BERA. 
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the surrounding streets, parking lots, buildings, and vacant lots are a potential source of 
hazardous substances to the Study Area, as are upland spills and atmospheric deposition.  
Based on data collected during the Phase 2 East River surface water sampling program, tidal 
flow from the East River is the dominant source of solids to the surface water and surface 
sediments for CM 0 − 2 and is a source of CERCLA hazardous substances that will drive long-
term surface sediment contaminant concentrations in CM 0 − 2.  In areas of the Study Area 
where groundwater flow is upward, groundwater containing CERCLA hazardous substances 
provides a load to the deep subsurface sediments.  

As discussed in the draft RI Report, sediment and chemical loads to the Study Area have 
changed dramatically over the past two centuries, both in character and in location along the 
creek, because of increased urbanization and concomitant changes in CSO and stormwater 
inputs throughout the system, as well as changes in the morphology of the system.  Ship and 
barge traffic have also led to local resuspension in some areas, further complicating the 
depositional history of sediments and the chemicals sorbed to them.  Thus, contaminants 
associated with sediments, groundwater, and surface water of the Study Area are derived 
from sources that have changed considerably over time and location. 
 
Nonaqueous phase liquid (NAPL) is a potential component of the sediment matrix, along 
with COPECs and mineral and organic carbon fractions.  NAPL has been identified in the 
sediments of Newtown Creek.  Contaminants in NAPL may dissolve into porewater and 
groundwater and may provide an ongoing source of contaminants to sediment porewater and 
surface water via groundwater discharge.  The RI is investigating whether these mechanisms 
are occurring in the Study Area.  NAPL is a separate-phase material that may be present 
within the sediment bed that consists of a mixture of petroleum hydrocarbons, such as 
gasoline, oil, and tar (coal and other), and their derivatives.  NAPL is typically present as a 
liquid and has limited aqueous solubility.  NAPL is generally characterized based on the 
visual observation of sediment for the presence or absence of a separate-phase material.  
NAPL may act as a source of narcotic compounds (i.e., non-polar organic compounds such as 
polycyclic aromatic hydrocarbons [PAHs]) and total petroleum hydrocarbons, as well as a 
binding substrate for other COPECs.  NAPL can also cause direct physical effects to benthic 
macroinvertebrates from fouling.  NAPL contributions to toxicity from dissolved COPECs 



 
 
  Problem Formulation 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 15 181037-01.01 

are addressed through porewater total polycyclic aromatic hydrocarbon (TPAH) (34) (see 
Section 8.3.3.3).  
 
However, as described in Appendix C, Section 3.3.1, of the draft RI Report, a NAPL 
delineation program was implemented that included the collection of sediment cores for 
visual observation and shake testing to determine the presence and mobility of NAPL in 
surficial sediments and at depth at 166 locations throughout the Study Area.  NAPL was 
generally not observed in the top 15 centimeters (cm) (6 inches) of the sediment cores, 
except at eight locations in the southwest corner of the Turning Basin and at one location in 
lower English Kills.    
 

3.1.2 Receptors 

The receptors selected for quantitative evaluation were based on the results of the Phase 1 
surveys and subsequent discussions with USEPA.  These receptors are directly exposed to 
contaminants in Study Area surface water or sediment or indirectly exposed via their diet, 
and are species for which quantitative evaluation of risk addresses risk for other species.  The 
receptor groups consist of the following:  

• Aquatic plants – phytoplankton 
• Invertebrates – zooplankton, bivalves (e.g., ribbed mussel)3, benthic 

macroinvertebrates, epibenthic invertebrates (e.g., blue crab) 
• Fish – striped bass and mummichog4  

                                                 
3 Feedback from USEPA on the BERA PF workshop and draft BERA PF requested that shellfish (bivalves) be 
included as an additional representative receptor.  Because bivalves were only found at a few locations during 
the Phase 1 surveys (see Phase 1 DSR Submittal No. 1 [Anchor QEA 2013b], Table 3-31, and Phase 1 DSR 
Submittal No. 2 [Anchor QEA 2013c], Table 3-18), it was agreed that rather than attempt to field-collect 
bivalves for tissue analysis, caged bivalves (ribbed mussels) would be deployed at several locations throughout 
the Study Area.  
4 The draft final Baseline Ecological Risk Assessment Problem Formulation (Anchor QEA 2014a) also included 
spot based on the results of the Phase 1 fish and crab community surveys.  However, only two spot were 
collected in the Study Area during the Phase 2 surveys.  As discussed with the U.S. Environmental Protection 
Agency on September 11, 2014, the presence of spot in the Study Area during the Phase 1 surveys was likely 
atypical.  Evaluations of the risks to fish based on tissue residues, and risks to wildlife through the consumption 
of fish, will be completed by using other fish species collected during the Phase 2 fish and crab surveys (e.g., 
striped bass and mummichog).  In addition, to further support the BERA, white perch fillet data collected as a 
surrogate for spot in the Baseline Human Health Risk Assessment will be compared with striped bass fillet data.  
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• Aquatic birds – spotted sandpiper as representative of invertivorous birds, green 
heron and black-crowned night heron as representative of invertivorous/piscivorous 
birds, and double-crested cormorant and belted kingfisher as representative of 
piscivorous birds   

• Mammals – raccoon (omnivorous mammal) 
 

Based on the results of the Phase 1 surveys, aquatic macrophytes, amphibians, and reptiles 
were selected for qualitative evaluation only.  No submerged aquatic macrophytes were 
observed rooted in the Study Area sediment, and the only rooted emergent aquatic 
macrophytes observed were patches of phragmites toward the head of Maspeth Creek.  No 
amphibians and reptiles were observed in the Study Area during the Phase 1 surveys. 

3.1.3 Exposure Pathways  

The exposure pathways evaluated in this risk assessment are listed by receptor group, as 
follows:   

• Exposure of phytoplankton and zooplankton to contaminants in surface water 
• Exposure of benthic macroinvertebrates to contaminants in surface water, surface 

sediment, porewater, and plant tissue 
• Exposure of epibenthic decapods (e.g., crabs) to contaminants in surface water, 

surface sediment, and prey 
• Exposure of epibenthic bivalves to contaminants in surface water and phytoplankton 
• Exposure of fish to contaminants in surface water, surface sediment, sediment 

porewater, and prey 
• Exposure of aquatic-dependent invertivorous birds to contaminants in surface water, 

surface sediment, and benthic macroinvertebrates 
• Exposure of aquatic-dependent invertivorous/piscivorous birds to contaminants in 

surface water, surface sediment, invertebrates (blue crab and polychaetes), and small 
fish 

• Exposure of aquatic-dependent piscivorous birds to contaminants in surface water, 
surface sediment, and fish   

• Exposure of omnivorous mammals to contaminants in surface water, surface 
sediment, and invertebrates (crabs and bivalves)  
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• Exposure of aquatic macrophytes (qualitative evaluation) 
• Exposure of amphibians and reptiles (qualitative evaluation) 

 

3.2 Assessment and Measurement Endpoints, Risk Questions, and Data Needs 

The assessment and measurement endpoints, risk questions, and data needs for this BERA are 
presented in Table 3-1.  The factors considered when selecting the assessment endpoints 
included the ecological relevance of the receptor groups, the fate of the contaminants, the 
presence of potentially complete exposure pathways, and the relevance to management goals 
(USEPA 1997, 1998, 2004).  The assessment endpoints were selected based on the findings of 
the Phase 1 surveys and preliminary COPECs identified in the Phase 1 SLERA Technical 
Memorandum No. 2 (Anchor QEA 2013a).  
 
The measurement endpoints describe specific observations or analyses that are performed in 
the field or in the laboratory to answer the risk questions, and therefore, to address the 
assessment endpoints.  They guide the collection of data.  The measurement endpoints 
incorporate both measures of exposure (e.g., contaminant concentrations in sediment 
porewater or tissue) and measures of effect (e.g., surface water, surface sediment, or tissue 
benchmarks, or the survival, growth, or reproduction of amphipods in toxicity tests).   

The risk questions guide the analyses.  The questions are specific to the receptors, pathways, 
and assessment endpoints to be evaluated.  Several LOEs can be used to answer the risk 
questions. 
 
Table 3-1 also presents a summary of the data needed to answer the risk questions.  The data 
are needed either to fill gaps in the Phase 1 RI data or to reduce the uncertainties identified 
in the Phase 1 SLERA.  For example, in Phase 1, risks to birds were estimated based on 
modeled prey contaminant concentrations.  To reduce the uncertainties associated with 
using modeled data, during Phase 2, contaminant concentrations were measured in the 
tissues of potential prey such as fish, crabs, and polychaetes.  Similarly, to reduce the 
uncertainties associated with using bulk sediment chemistry5 and benchmarks to evaluate 

                                                 
5 Bulk sediment concentration is defined as the mass of chemical in a sediment sample divided by the dry mass 
of solid material in that sample.  
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risks to benthic macroinvertebrates, this risk assessment includes the results of sediment 
toxicity tests and the evaluation of contaminant bioavailability by using measured 
contaminant concentrations in porewater.  The data needs are described in detail in the risk 
analysis plan of the BERA PF and the Phase 2 RI Work Plan Volume 1. 
 

3.3 Weight-of-Evidence Approach 

As described above, this BERA evaluates risks to a representative number of receptor groups 
found in the Study Area, including aquatic plants, invertebrates, fish, aquatic birds, and 
mammals.  The assessment endpoints, measurement endpoints, risk questions, and exposure 
pathways described in Table 3-1 and Figure 3-1 are more generally defined as LOEs that, in 
total, provide the information necessary to evaluate overall risks to ecological receptors in 
the Study Area.  Given the large number of LOEs evaluated in the BERA for all receptor 
groups in total, and multiple LOEs for a number of individual receptor groups (e.g., benthic 
macroinvertebrates), it is important to evaluate overall risks to ecological receptors in the 
Study Area using an overall WOE framework.  USEPA guidance (2016) on the use of WOE 
in ecological assessments recommends that evidence collected during an ecological 
assessment be weighted based on three properties: relevance, strength, and reliability, as 
follows:   

• Relevance of evidence includes biological, physical/chemical, and environmental 
aspects.  Biological relevance refers to the correspondence among the taxa, life stages, 
and processes measured and the assessment endpoint.  Physical/chemical relevance 
refers to the correspondence between the chemical or physical agent tested or 
measured and the chemical or physical agent that is the stressor of concern.  
Environmental relevance refers to the correspondence between test conditions and 
conditions at the assessed site or the environmental conditions in the region of 
concern. 

• Strength of evidence is the degree of differentiation from control, reference, or 
randomness.  Strength is a property of the study results, not the type of evidence or 
the study method.  Strength includes magnitude, association, and number.  
Magnitude refers to the degree of difference between the amount of responses at 
affected sites and at reference sites or in treatments and controls.  Association refers 
to the degree to which variation in a variable representing a cause explains variation 
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in a variable representing an effect (i.e., correlation coefficients).  Number refers to 
the number of elements of a set of evidence (e.g., number of symptoms or overt 
effects in a response) that are reported to be observed or the number of occurrences. 

• Reliability of evidence refers to inherent properties that make evidence convincing, 
and includes aspects such as study design and execution, amount of evidence, ability 
to control for and understand confounding factors, specificity, minimal potential for 
bias, standardization, corroboration, transparency, consistency, and consilience (the 
evidence is consistent with scientific knowledge and theory). 

 
Section 14 includes a more detailed discussion of the general WOE approach and the results 
of the application of the WOE approach for the BERA.   
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4 DATA EVALUATION 

The BERA uses recent chemistry data for various media (surface water, surface sediment, 
porewater, and tissue) collected from the Study Area and the four Phase 2 reference areas as 
part of the RI/FS (Phase 1 and Phase 2).  The Phase 1 and Phase 2 sediment data are 
supplemented by other data collected outside of the RI/FS program.  These data are used to 
quantitatively evaluate risks to ecological receptors in the Study Area.   
 
Phase 2 also included collecting biological survey data (fish and crab surveys, wildlife and 
habitat surveys) for a qualitative evaluation of the Study Area and the four Phase 2 reference 
areas.  The survey data are included in the BERA dataset (Section 4.2) but are not subject to 
the same data usability criteria or data treatment methods applied to the surface water, 
surface sediment, or tissue data used for quantitative analysis (i.e., those criteria or treatment 
methods applied to chemistry data).   
 

4.1 Data Usability 

Several factors were considered to assess the usability of the environmental data for 
quantitative risk assessment.  These included whether the target sample types and numbers 
presented in the Phase 2 RI Work Plan Volume 1, were successfully collected, whether the 
data quality objectives were met, and whether the source, documentation, analytical 
methods and detection limits, and level of review and data validation associated with the 
data analysis steps were acceptable.  These usability factors were evaluated for each dataset to 
determine whether the data were usable for the objectives of the BERA.  Details on data 
applicability, usability, and treatment are discussed in the Phase 2 DSR of the draft RI Report 
(Anchor QEA 2016). 
 
The process for performing data usability determinations for non-RI/FS datasets (that existed 
before the implementation of the Newtown Creek RI/FS process) was presented in the draft 
Data Applicability Report (DAR; Anchor QEA 2012e).  The National Grid data usability 
assessment was presented in Appendix V of the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014b).  Based on this assessment, the minimum data acceptability criteria 
were met for all existing sediment data.  National Grid Stage 4 validated data were used in 
the BERA, as qualified.   
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Data usability assessments for Phase 1 and Phase 2 data were presented in the Phase 1 and 
Phase 2 DSRs (Anchor QEA 2013b, 2013c, 2013d; Appendix B of the draft RI Report).  
Overall, data quality was acceptable, and completeness goals were met for all programs.  
Rejected results due to sporadic data quality issues (e.g., matrix interference) were not used 
for any purpose in the BERA. 
 
The Data Management Plan (DMP; Anchor QEA 2011b) describes the data management and 
validation process and procedures for the performance of work activities associated with data 
collection for the Newtown Creek RI/FS (Phase 1 and Phase 2).  The DMP describes the 
management of non-RS/FS collected data, as well as data resulting from field investigations 
during Phase 1 and Phase 2 of the RI.   

All datasets discussed in the following were evaluated and determined to be usable for the 
BERA per the process described in the DMP (Anchor QEA 2011b), the draft DAR 
(Anchor QEA 2012e), and the Phase 2 DSR of the draft RI Report (Anchor QEA 2016). 
 

4.2 BERA Dataset 

The BERA dataset includes samples and media needed to quantitatively evaluate risks to the 
ecological receptors described in Section 3.  Ecological receptors may be exposed to 
contaminants in the Study Area either through direct exposure to surface sediment, 
porewater, and surface water or indirectly through the consumption of fish, crabs, 
invertebrates, or plants (e.g., phytoplankton) in the Study Area.  As discussed in Section 1, 
although the primary objective of the BERA process under CERCLA is to evaluate risks due 
to contaminants that are within the purview of CERCLA, the primary objectives of the risk 
management phase under CERCLA are to develop remedial goals for the site that will reduce 
unacceptable site-related risks to acceptable levels or to background levels, whichever are 
greater (USEPA 2002a, 2005a).  To make this determination, site data must be compared with 
background data, including data collected from reference areas.  Therefore, surface sediment, 
porewater, surface water, and tissue chemistry data from the Study Area and the four Phase 2 
reference areas are relevant for a quantitative assessment of risk in this BERA.   
 
The BERA dataset consists of results from three investigations as summarized for the 
Study Area and the four Phase 2 reference areas by matrix in Table 4-1.  The data from these 
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investigations are presented in Attachment A by media.  Attachment A also includes a data 
user manual (see Attachment A1) that explains how and what datasets are used in the BERA.  
As noted, the BERA dataset also includes data collected from fish and crab surveys, as well as 
wildlife and habitat surveys, for a qualitative evaluation of the Study Area and the four 
Phase 2 reference areas.  The remainder of Section 4.2 provides a summary of the BERA 
datasets by investigation and media. 
 

4.2.1 Phase 1 and Phase 2 RI/FS Investigations 

As described in the RI/FS Work Plan (AECOM 2011), the RI/FS process includes several 
phases of field investigations and associated evaluations and reporting, consistent with 
USEPA guidance.  To date, two phases of data collection have been conducted for the RI/FS. 

Phase 1 data were collected between October 2011 and September 2013, as described in the 
Field Sampling and Analysis Plan (Phase 1 FSAP; Anchor QEA 2011c), and are summarized 
in the Phase 1 RI Field Program Data Summary Reports (Anchor QEA 2013b, 2013c, 2013d).  
This first phase of the RI included a number of components that were intended to broadly 
characterize key chemical and physical features of the Study Area, and in doing so, meet the 
objectives of the Phase 1 RI field program.  As discussed in the Phase 2 RI Work Plan 
Volume 1 (Anchor QEA 2014b), the Phase 1 RI field program met these objectives.  The 
Phase 1 data applicable for use in the BERA include surface sediment collected with a grab 
sampler (e.g., van Veen) and surface water from the Study Area. 
 
Phase 2 included follow-up work to collect more specific and in-depth information and 
fulfill the overall objectives of the RI/FS.  For the BERA, data needs addressed in Phase 2 
included additional surface water data, receptor-specific surface sediment data, porewater 
data, aquatic biota tissue data, and fish and crab survey data, as well as wildlife and habitat 
survey data.  Similar data were collected from the four Phase 2 reference areas.  The Phase 2 
data were collected as described in the Phase 2 RI Work Plan Volume 1 (Anchor QEA 
2014b) and the Phase 2 Field Sampling and Analysis Plan – Volume 1 (Phase 2 FSAP 
Volume 1; Anchor QEA 2014d).  The results of the Phase 2 investigation relevant to this 
BERA are presented in the Phase 2 DSR (Appendix B of the draft RI Report; Anchor QEA 
2016) and include surface sediment from grab samples and core intervals from 0 to 6 inches, 
porewater collected from the surface sediment grab samples and from the laboratory-based 
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toxicity tests, surface water, aquatic biota tissue, fish and crab survey data, and wildlife 
survey data from the Study Area.  Similar data were collected from the four Phase 2 
reference areas except that habitat survey data were also collected from the four Phase 2 
reference areas; habitat survey data were collected for the Study Area in Phase 1.  
 

4.2.2 Non-RI/FS Program Data 

One dataset from surface sediment samples collected in the Study Area outside the 
Newtown Creek RI/FS program was determined to be applicable and useable for the BERA.  

GEI Consultants, on behalf of National Grid, sampled Newtown Creek surface sediments in 
2009 and 2010, as part of a pre-design investigation to evaluate the potential need for interim 
remedial measures at the Greenpoint Energy Center (GEC), in Brooklyn, New York (GEI 
2009a; National Grid 2010).  These programs were components of an RI conducted under a 
Consent Order administered by NYSDEC.  The National Grid surface sediment grab sample 
data were collected as described in the Field Sampling Plan – Greenpoint Energy Center (GEI 
2009b), and the results summarized in the Remedial Investigation Work Plan – Greenpoint 
Energy Center Former Manufactured Gas Plant Site (GEI 2012).  In summary, the GEC 
surface sediment samples were collected as grab samples from the top 10 cm (4 inches) at 31 
locations spatially distributed throughout the Turning Basin near the GEC.  Co-located cores 
were collected at each of the grab locations.  For 22 of the 31 cores, a segment spanning the 
depth 10 to 20 cm (4 to 8 inches) was collected and analyzed (deeper segments were analyzed 
as well) in addition to the 0- to 10-cm interval analyzed at all locations.  An equivalent 0- to 
15-cm sample was created mathematically from these data using a weighted average, 
employing the following formula: 0.67 multiplied by the concentration in the 0- to 10-cm 
grab plus 0.33 multiplied by the concentration in the 10- to 20-cm core segment.  For the 22 
samples with both of these intervals analyzed, this weighted average was used to represent 
surface sediments.  For the remaining nine grab samples, the result from the 0- to 10-cm grab 
was used. 
 
These data were included in the sediment datasets used in the Phase 2 SLERA for sediment 
and wildlife (incidental ingestion of sediment), and in the sediment datasets for the fish and 
wildlife baseline risk analyses (incidental ingestion of sediment).  
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4.2.3 Surface Water Data 

The Study Area surface water chemistry data consists of the following two datasets: 

• Phase 1: monthly data collected from February 2012 to January 2013 
• Phase 2: data collected from two events—May and August 2014 

 
Surface water sample collection for chemistry (analytical program) or for conventional 
parameters and total suspended solids (ecological program) was performed using peristaltic 
pumps and laboratory-supplied sample tubing.  Water samples were transferred directly from 
the sample tubing into pre-cleaned, laboratory-supplied containers.  Surface water collection 
methods are described in detail in the Phase 1 FSAP (Anchor QEA 2011c) and the Phase 2 
FSAP Volume 1 (Anchor QEA 2014d).   
 
The Phase 1 surface water chemistry data are the primary dataset used in the quantitative 
risk analyses.  The Phase 2 surface water chemistry data were collected to provide synoptic 
data with those collected from the four Phase 2 reference areas in Phase 2.  The Phase 2 
Study Area surface water stations are shown in Figure 4-1.  The Study Area surface water 
dataset comprised 362 samples collected from 24 stations (16 stations in Phase 1 and 8 
stations in Phase 2; see Table 4-2)6.  The BERA Study Area surface water dataset is presented 
in Attachment A2.  The Phase 2 surface water sampling program also included water column 
profiling and sampling for conventional parameters to support the benthic community 
surveys as well as the fish and crab community surveys.  Water column profiling data are 
also included in Attachment A2. 
 
The reference area surface water samples were only collected during Phase 2 and over two 
events in May and August 2014.  Two surface water sample stations were sampled from each 
reference area.  Samples were collected from two depths, for a total of eight samples from 
each reference area.  The only exception was for Spring Creek where only seven samples 
were collected due to the shallow water depth at one station.  Table 4-2 summarizes the 
number of stations and samples for each of the four Phase 2 reference areas included in the 
surface water dataset.  Figures 4-2a through 4-2d show the reference area surface water 

                                                 
6 In Phase 1, surface water samples were collected at 15 stations from February through September 2012, and at 
16 stations from October 2012 through January 2013. 
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sample stations.  Surface water sampling in the four Phase 2 reference areas also included 
water column profiling and sampling for conventional parameters to support the benthic 
community surveys as well as the fish and crab community surveys.  The BERA reference 
area surface water dataset and water column profiling data are presented in Attachment A2. 
 
The Phase 1 and Phase 2 surface water chemistry datasets were combined to complete the 
surface water Phase 2 SLERA discussed in Section 5.  The data were also used to evaluate 
risks to ecological receptors as part of the baseline risk analyses discussed in Sections 6 
through Section 11. 
 

4.2.4 Surface Sediment Data 

Surface sediment samples were collected in the Study Area and the four Phase 2 reference 
areas to augment the Phase 1 surface sediment dataset.  These samples were collected to help 
define the nature and extent of contamination, provide information on the toxicity of the 
sediments to benthic macroinvertebrates, characterize the bioavailability of CERCLA 
hazardous substances in surface sediments and associated porewater, characterize 
bioaccumulation, and evaluate the factors controlling the benthic community.  Surface 
sediment data were also used as part of the dietary update for fish and wildlife.  As described 
in the following subsections, a comprehensive estimation of risks to benthic 
macroinvertebrates was conducted using a sediment quality triad (SQT or triad) approach.  
Sediment samples collected as part of the SQT were used for: bulk sediment chemical 
analysis of Phase 2 analytes, bulk sediment analysis of acid volatile sulfide (AVS) and 
simultaneously extracted metals (SEM), benthic community analyses, laboratory-based 
sediment toxicity testing, and porewater analysis.  A subset of the samples was also used for 
laboratory-based bioaccumulation testing. 
 
Surface sediment samples were collected using a pneumatic van Veen (power grab) sampler 
where access allowed.  The power grab was the preferred sampler, and other samplers (e.g., 
modified van Veen sampler) were used only if the power grab could not collect a 
representative surface sediment sample.  Surface sediment samples were collected from 0 to 
0.5 foot (0 to 15 cm) below the sediment surface or mudline.  Surface sediment collection 
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methods are described in detail in the Phase 1 FSAP (Anchor QEA 2011c) and the Phase 2 
FSAP Volume 1 (Anchor QEA 2014d). 
 
For the benthic community samples, a stainless-steel plate was used to separate the grab 
sample into two halves.  One-half of the grab sample was used for benthic community 
analysis and the other half contributed to the volume needed for sediment chemistry.  
Where alternative samplers were used, the entire grab was used for benthic community 
analysis.  One-half of the pneumatic van Veen power grab is equivalent to approximately 
0.056 square meter, whereas the entire grab sample using an Ekman grab for benthic 
community samples is equivalent to approximately 0.052 square meter.  Because benthic 
community analyses are presented on an area-basis (e.g., count per square meter), or as a 
percentage, using different types of sampling equipment does not impact the outcome of the 
analyses.  Benthic community sediment samples were sent to Watershed Assessment 
Associates, LLC, for identification and enumeration of benthic macroinvertebrates. 
 

4.2.4.1 Surface Sediment Chemistry 

The Study Area surface sediment data consist of the following three datasets: 

• Phase 1: April to August 2012 
• Phase 2: May to October 2014 
• National Grid: June 2010 

 
The Study Area surface sediment dataset comprised 399 samples.  Table 4-3 summarizes the 
sample numbers included in each sediment dataset for the Study Area and how these data are 
used in the BERA.  Figure 4-3 shows all the Study Area surface sediment sample stations 
from the three investigations.  The BERA Study Area surface sediment dataset is presented in 
Attachment A3.  
 
For the Phase 2 RI field program, surface sediment samples were collected from 36 stations 
in the Study Area as part of the SQT.  Samples from these stations were evaluated for 
sediment chemistry, AVS and SEM, benthic community, and sediment toxicity.  These 
stations were sampled during one field event from May to June 2014 (see Figure 4-4).  
A subset of these stations was also used for laboratory-based bioaccumulation testing (see 
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Figure 4-4).  Additional sediment samples were collected for just benthic community analysis 
and sediment chemistry.  These samples were collected during two field events—one from 
May to June 2014, and a second in August 2014—to evaluate seasonal effects on benthic 
community health (see Figure 4-5).  Lastly, nearshore samples were collected during the 
spring field event (May to June 2014) for sediment chemistry only (see Figure 4-5).  These 
samples were used to support the Phase 2 SLERA and baseline risk analyses for wildlife, 
birds, and mammals that forage in the nearshore intertidal areas.   
 
For the National Grid GEC field program, surface sediment samples were collected from 31 
stations in the Turning Basin portion of the Study Area.  As described in Section 4.2.2., 
because samples were collected from two intervals at 22 of these stations (a 0- to 10-cm 
surface grab, and a 10- to 20-cm interval from a co-located core), an equivalent weighted 
average concentration was calculated to represent a 0- to 15-cm sample.  For the remaining 
nine samples, only data for the 0- to 10-cm interval were available. 
 
Study Area surface sediment chemistry data were used in the Phase 2 SLERA to identify 
COPECs (see Section 5).  Surface sediment data were also used to support interpretation of 
the benthic macroinvertebrate sediment toxicity tests and the polychaete bioaccumulation 
study (see Section 8), and as part of the dietary dose to assess risks to fish (see Section 10) and 
wildlife (see Section 11).  Sediment data used in the wildlife Phase 2 SLERA and wildlife 
baseline risk analyses are presented in Attachments A4a and A4b, respectively.   
 
In addition to the weighted average adjustment made to National Grid data, the sediment 
data also reflect the adjustments made to the Phase 1 and National Grid Aroclor data and 
sediment organic carbon.  The Phase 1 and National Grid samples were analyzed for 
polychlorinated biphenyls (PCBs) using USEPA Method 8082 (“Aroclor” data), while 25% of 
the Phase 1 samples, as well as all Phase 2 samples, were analyzed using USEPA Method 1668 
(“congener” data).  Given the strong correlation between the two analytical methods 
(coefficient of determination [R2] equals [=] 0.87), a single unified dataset was created by 
using the following equation: 7   

                                                 
7 The use of the combined dataset was approved in an e-mail from USEPA to Anchor QEA on April 5, 2016. 
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 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃 𝑐𝑐𝑇𝑇𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 1.75 × 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃 𝐴𝐴𝑐𝑐𝑇𝑇𝑐𝑐𝑇𝑇𝑇𝑇𝑐𝑐  (4-1) 

Total organic carbon (TOC) was measured in every surface sediment sample from Phase 1, 
Phase 2, and the National Grid dataset.  While the Phase 2 data and the National Grid data 
satisfied all quality control requirements, the Phase 1 sediment samples exhibited a low bias 
due to laboratory error (see Appendix B of the draft RI Report) and were rejected.  With the 
approval of USEPA, archived Phase 1 samples were reanalyzed and a final Phase 1 TOC 
dataset was created by using the following equation: 

 𝐹𝐹𝐹𝐹𝑐𝑐𝑇𝑇𝑇𝑇 𝑃𝑃ℎ𝑇𝑇𝑎𝑎𝑐𝑐 1 𝑇𝑇𝑇𝑇𝑃𝑃 = 𝑃𝑃ℎ𝑇𝑇𝑎𝑎𝑐𝑐 1 𝑇𝑇𝑇𝑇𝑃𝑃 × 1.56 (4-2) 

Details on these adjustments can be found in Section 4.1.3 of the draft RI Report dated 
November 2016.   
 
The reference area surface sediment data consist of Phase 2 data collected from each of the 
four Phase 2 reference areas.  For each reference area, there are six triad stations and two 
additional stations located in the nearshore intertidal areas to evaluate benthic community 
health (sediment chemistry and benthic community).  The triad stations were sampled 
during the spring field event (May to June 2014); the additional benthic macroinvertebrate 
stations were sampled during the spring field event and again during the summer field event 
in August 2014.  When combined, the reference area surface sediment dataset consists of 10 
surface sediment samples from each reference area, for a total of 40 samples.  Table 4-3 
summarizes the number of stations and samples for each of the four Phase 2 reference areas 
included in the surface sediment dataset.  Figures 4-2a through 4-2d show the four Phase 2 
reference area surface sediment sample stations.  The four Phase 2 reference area surface 
sediment dataset is presented in Attachment A3.  
 

4.2.4.2 Benthic Community  

The Study Area benthic community data consist of the following: 

• Phase 1 spring survey: April to May 2012 
• Phase 1 summer survey: August 2012 
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• Phase 2 spring survey: May to June 2014 
• Phase 2 summer survey: August 2014 

 
Under the Phase 1 field program, surface sediment samples were collected from 34 stations in 
the Study Area for benthic community analysis.  The samples were collected in the spring 
and late summer of 2012 to reflect higher and lower DO conditions, respectively.  Three 
discrete replicate samples were collected at each station for a total of 102 samples each 
season.  The Phase 1 results of the spring benthic community analysis are presented in 
Phase 1 DSR Submittal No. 1 (Anchor QEA 2013b), and the results of the summer benthic 
community analysis are presented in Phase 1 DSR Submittal No. 2 (Anchor QEA 2013c). 
 
In the spring of Phase 2, sediment samples were collected for benthic community analysis 
from the 36 triad stations (see Figure 4-4), and 20 additional benthic community stations (see 
Figure 4-5).  In the summer, 28 additional benthic community stations were sampled 
(including 8 stations that overlapped with 8 triad stations that were not sampled as part of 
the triad station sampling in the summer; see Figure 4-5).  Three replicate samples were 
collected at each station.  Benthic community sediment samples were sent to Watershed 
Assessment Associates, LLC, for identification and enumeration of benthic 
macroinvertebrates.  The Phase 2 results of the spring and summer benthic community 
surveys are presented in Attachment A5.  The water column profiling data (conductivity, 
DO, pH, salinity, and temperature) that are directly related to the benthic community 
stations are also provided in Attachment A5. 
 
Similar to the Study Area, sediment samples were collected for benthic community analysis 
from the reference area triad stations in spring 2014, and the reference area additional 
benthic community stations in spring and summer 2014 (see Figures 4-2a through 4-2d).  
There were six triad stations in each reference area for a total of twenty-four, and two 
additional benthic community stations in each reference area for a total of eight.  Three 
replicate samples were collected at each station.  The samples were collected using the same 
methods applied to the Study Area.  Benthic community sediment samples were sent to 
Watershed Assessment Associates, LLC, for identification and enumeration of benthic 
macroinvertebrates.  The results of the Phase 2 spring and summer benthic community 
analyses in the four Phase 2 reference areas are also presented in Attachment A5. 
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4.2.4.3 Sediment Toxicity and Bioaccumulation Testing  

Surface sediment samples were collected for toxicity testing and bioaccumulation testing.  
Samples for toxicity testing were collected as part of the SQT approach to evaluate benthic 
macroinvertebrate risks as described in Section 8.  Toxicity test samples were collected from 
the 36 triad stations in the Study Area and the 24 triad stations in the four Phase 2 reference 
areas.  Samples for bioaccumulation testing were collected from 13 of the Study Area triad 
stations.  All samples were processed as outlined in the flow chart in Figure 4-6.  Details on 
sample collection and processing are provided in the Phase 2 DSR.  Upon retrieval, surface 
sediment grabs were subsampled for the following: 

• Field measurements of porewater pH, oxidation-reduction potential, temperature, and 
conductivity in a nitrogen-filled glove box 

• Porewater analysis for metals, ammonia, and sulfides following porewater extraction 
by centrifugation under nitrogen (Alpha Analytical) 

• Bulk sediment chemistry of Phase 2 analytes, TOC, soot carbon, and grain size (Alpha 
Analytical) 

• Bulk sediment analysis of AVS and SEM (Alpha Analytical; these data were used to 
support interpretation of the toxicity test results) 

• Sediment toxicity testing and bioaccumulation testing (EnviroSystems, Inc. [ESI]) 
• Bulk sediment TPAH (34) analysis and porewater TPAH (34) analysis using solid-

phase microextraction (SPME) fibers (this analysis was conducted by Energy and 
Environmental Research Center [EERC]); these porewater data were used to support 
interpretation of the toxicity test results 

• Porewater analysis for pesticides and PCB congeners following collection by ESI 
during the sediment toxicity tests using SPME fibers; these data were analyzed by SGS 
North America, Inc., and used to support interpretation of the toxicity test results  

• Porewater analysis for metals following collection by ESI during the sediment toxicity 
test using mini-peepers; these porewater data were analyzed by ESI and used to 
support interpretation of the toxicity test results  

• Archived for future metal speciation   
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4.2.4.3.1 Sediment Toxicity Testing 

Two Leptocheirus plumulosus amphipod toxicity tests were conducted using sediment 
samples from each triad station by ESI to evaluate the following endpoints: 

• 10-day acute survival (ASTM International [ASTM] 2012 and USEPA 1994a)  
• 28-day chronic survival, growth (as biomass and weight), and reproduction (per 

surviving amphipod and per surviving female amphipod; ASTM 2012 and USEPA 
2001b) 

 
The 10-day and 28-day tests were conducted using standard methods and met performance 
standards, as detailed in the ESI reports (Attachments A6 and A7, respectively).  To 
accommodate the large number of samples, the tests were run in two batches, each including 
all 24 reference area samples and 18 of the 36 Study Area samples. 
 
In situ sulfide and ammonia porewater measurements were made in sacrificial replicates 
during the bioassays.  Porewater ammonia and sulfides were measured at Days 0, 3, and 10 in 
the 10-day test and at Days 0, 7, 14, and 21 in the 28-day test (see Attachments A6 and A7, 
respectively).  Ammonia was below levels of concern in both tests.  In both tests, sulfide 
concentrations in some samples were above those associated with moderate levels of toxicity 
in Rhepoxynius, an estuarine amphipod (Caldwell 2005).  Sulfide concentrations and toxicity 
results are discussed in Section 8.3.3.   
 
The 10-day Leptocheirus plumulosus amphipod test was conducted using standard test 
methods under static conditions and without feeding.  Although this is a standard method 
used by USEPA and National Oceanic and Atmospheric Administration as part of the 
National Status and Trends monitoring program, others have noted that excluding feeding 
and water renewal procedures impacts the health of the organisms and performance of the 
test (McGee et al. 1993, 2004).   

Toxicity data were used to evaluate risks to benthic macroinvertebrates as described in 
Section 8.   
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4.2.4.3.2 Porewater 

As described in Section 8, in addition to using bulk sediment to evaluate toxicity, sediment 
porewater was also used in conjunction with sediment toxicity test data to provide another 
measure of contaminants contributing to benthic macroinvertebrate risk.  This method may 
provide a more definitive identification of benthic impacts (Burgess 2009; USEPA 2003, 
2005b, 2012).  Therefore, as shown in Figure 4-6, porewater samples were collected for the 
analysis of selected Phase 2 analytes.  The selection of these analytes was based on the results 
of the Phase 1 SLERA and consideration for the volume of porewater needed for chemical 
analysis.  For example, dioxins and furans were not analyzed in porewater because they are 
an unlikely driver for benthic risk and the volume of porewater collected would not be 
sufficient to meet the target detection limits.  The analytes selected were TPAH (34), metals, 
PCB congeners, and pesticides.  Porewater pesticides and PCB congeners were collected 
using SPME fibers in beakers alongside the sediment toxicity test beakers by ESI, and 
analyzed by SGS North America.  TPAH (34) were also collected using SPME fibers and 
analyzed by EERC as described by Hawthorne et al. (2005, 2006) (details of this method are 
provided in the Phase 2 Quality Assurance Project Plan [Anchor QEA 2014e]).  Porewater 
metals were analyzed by ESI following collection using mini-peepers in beakers alongside 
the sediment toxicity test beakers, and also analyzed by Alpha Analytical following 
centrifugation under nitrogen.  A summary of the porewater datasets is provided in 
Table 4-4.  The porewater data are presented in Attachment A8 by collection method and by 
the laboratory conducting the analyses. 
 

4.2.4.3.3 Bulk Sediment AVS and SEM 

For the divalent metals copper, cadmium, lead, nickel, and zinc, bulk sediment AVS and 
SEM are often used to predict toxicity to benthic macroinvertebrates (Di Toro et al. 1992; 
Ankley et al. 1996; Berry et al. 1996).  The AVS present in sediment reacts with these metals 
forming insoluble metal sulfides, thereby reducing bioavailability.  In Phase 2, bulk sediment 
AVS and SEM were collected in surface sediment grab samples to support the evaluation of 
metal bioavailability and toxicity.  These data were collected for the triad sediment samples 
in the Study Area and the four Phase 2 reference areas, as well as the additional benthic 
community sediment samples in the Study Area and the four Phase 2 reference areas.  As 
shown in Figure 4-6, AVS and SEM data were collected at three different stages of sample 
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processing to evaluate the effect of sample manipulation on the results.  Therefore, for each 
of the samples used in the sediment toxicity tests, an “in situ” AVS and SEM analysis was 
performed on the sample collected immediately upon retrieval; a second AVS and SEM 
analysis was performed on a subsample pre-toxicity testing; and a third AVS and SEM 
analysis was performed on a subsample post-toxicity testing.  These data are provided in 
Attachment 9 and were used to support the interpretation of the toxicity test results as 
described in Section 8.   
 

4.2.4.3.4 Bioaccumulation Testing  

A polychaete bioaccumulation test was conducted using surface sediment collected from 13 
stations in the Study Area (see Figure 4-4).  The polychaete tissue data generated from the 
test were used as a surrogate for Study Area-collected polychaetes, which were too small in 
size to generate sufficient tissue mass for chemical analysis.  The sediment samples were 
collected once in the spring (high DO), concurrently with the first round of triad sampling.   
 
As shown in Figure 4-6, a 28-day bioaccumulation test using the polychaete Nereis virens 
was conducted by ESI.  The bioaccumulation test report is provided in Attachment A10.  The 
bioaccumulation test polychaete tissue data and sediment chemistry data are provided in 
Attachment A11.  The polychaete tissue composite samples for the Study Area are 
summarized in Table 4-5.   
 
The polychaete tissue data from bioaccumulation testing were used to complete the Phase 2 
SLERA discussed in Section 5, and were also used as part of the baseline risk analyses (dietary 
uptake) for fish (see Section 10) and wildlife (see Section 11).  Polychaete data used for the 
Phase 2 SLERA and dietary uptake for fish and wildlife are presented in Attachments A4, 
A12, and A13.  Bioaccumulation testing was not conducted in the four Phase 2 reference 
areas because the results from the Study Area samples could be used to predict four Phase 2 
reference area tissue chemical concentrations from reference area sediment concentrations.   
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4.2.5 Aquatic Biota Tissue  

4.2.5.1 Fish and Crab 

In Phase 2, fish and crabs were collected from the Study Area and the four Phase 2 reference 
areas for tissue analysis.  The tissue data were used to evaluate risks to fish and crabs in the 
Study Area.  The data were also used as part of the dietary uptake in evaluating risks to birds 
and the raccoon that might forage in the Study Area.  Sampling occurred in six fish sampling 
zones8 (FSZs; 1, 2, 3, 4a, 4b, and 5; see Figure 4-7) in the Study Area over two sampling 
events.  Samples were collected from June 2, 2014, to July 2, 2014, for the first sampling 
event, and from August 4, 2014, to September 5, 2014, for the second sampling event. 
 

Striped bass, mummichog, Atlantic menhaden, and blue crab were collected from all six 
FSZs.  Composites were created as described in Section 3.3.5.2 of the Phase 2 RI Work Plan 
Volume 1.  For the Study Area, four composites of each species were targeted from each of 
the six zones, for a total of 24 composites.  Each composite consisted of a minimum of five 
individuals per species to meet the tissue mass requirements for chemical analysis.  The 
composites were made up of individuals of similar size using the criteria that the smallest 
individual was no less than 75% of the total length of the largest individual.  For the four 
Phase 2 reference areas, five composites of each species were targeted from each individual 
reference area for a total of 20 composites.  Similar to the Study Area, each composite 
consisted of a minimum of five individuals of similar size using the same size selection 
criteria.  For Study Area striped bass, five composites were collected from Zones 2, 4a, 4b, 
and 5 because an additional fillet composite was collected from these zones for the Baseline 
Human Health Risk Assessment (BHHRA).  The additional fillet composites were combined 
with the corresponding carcass samples, to create an additional reconstituted striped bass 
composite for each of these zones (see Section 4.3.4.4 for the equations used to create 
reconstituted whole-body composites).   
 
The blue crab composite samples were analyzed as whole-body samples, or separately as 
muscle tissue, hepatopancreas tissue, and carcass.  The fillet and carcass sample results, and 

                                                 
8 The six fish sampling zones (FSZs 1, 2, 3, 4a, 4b, and 5) discussed in Section 4.2.5.1 are equivalent to the FSZs 
(FSZ1, FSZ2, FSZ3, FSZ4a, FSZ4b, and FSZ5) that are discussed in Attachment A14 (Fish Community Survey 
Data). 
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muscle, hepatopancreas, and carcass sample results, were combined to calculate a 
reconstituted whole-body result, as described in Section 4.3.4.4, for evaluation in this BERA.  
The tissue composite samples for the Study Area are summarized in Table 4-5.  The BERA 
Study Area tissue biota dataset is provided in Attachment A12.   
 
The targeted species noted above were selected based on the results of the Phase 1 fish 
community surveys.  Target species were selected to represent a range of feeding guilds, as 
well as species found in sufficient numbers during the Phase 1 community surveys to meet 
the needs of the BERA tissue sampling program.  
 
Fish and epibenthic decapod surveys were conducted concurrently with Phase 2 tissue 
collection.  Phases 1 and 2 survey data are discussed in Section 4.2.7.  
 
Fish and crab were collected from each of the four Phase 2 reference areas in the locations 
shown in Figures 4-2a through 4-2d.  Between four and six striped bass composite samples 
were analyzed from the four Phase 2 reference areas (see Table 4-5).  Although five 
composites were targeted for each of the four Phase 2 reference areas, only four composites 
could be generated for striped bass from Spring Creek based on the size class of fish captured.  
To compensate, six composites were generated from the striped bass captured in Head of Bay.  
Five composites for mummichog, Atlantic menhaden, and blue crab were analyzed for each 
of the four Phase 2 reference areas.  The BERA reference area fish and crab tissue biota data 
are provided in Attachment A12.   

The striped bass, mummichog, and blue crab tissue data were used in the Phase 2 SLERA 
discussed in Section 5 to identify COPECs for fish and epibenthic decapods.  Mummichog, 
Atlantic menhaden, and blue crab tissue data were used in the baseline risk analyses to assess 
risk to striped bass that might forage on these species in the Study Area (see Section 10 and 
Attachment A13), and to birds and mammals that might forage on these species in the Study 
Area in the Phase 2 SLERA and the baseline risk analyses (see Sections 5 and 11, respectively, 
and Attachments A4a and A4b, respectively).  
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4.2.5.2 Bivalves 

At the request of USEPA, a caged bivalve study was conducted to support the assessment of 
risks to epibenthic invertebrates in the Study Area.  The study used the ribbed mussel 
(Geukensia demissa) because this species has been observed in the Study Area and is large 
enough to provide sufficient tissue for chemical analysis.  Mussels were placed in cages and 
deployed at ten discrete stations in the Study Area for approximately 60 days (see 
Figure 4-8).  Recognizing the “at risk” nature of this study from factors such as vandalism, 
and ship and boat traffic disruption, the study design did not include deployment of caged 
bivalves in the four Phase 2 reference areas (see Addendum No. 1: Caged Bivalve Study to 
the Phase 2 FSAP Volume 1; Anchor QEA 2014f). 
 
Station locations were based on proximity to previous sampling stations (Phase 2 surface 
water, bioaccumulation, and triad stations), water depth, accessibility, commercial vessel 
movement to minimize risk of failure due to ship traffic and propeller wash areas, and areas 
with restricted public access or where cages may not be readily visible from the shoreline to 
minimize vandalism.   
 
At the outset, 30 mussels were placed in each cage to meet the target tissue mass for chemical 
analysis.  The study was conducted from September 16, 2015, through November 17, 2015.  
The cages were monitored three times during the course of the study.  This included water 
column profiling, examination of bivalve health, and defouling of the cages.  To provide 
information on tissue concentrations at the start of the exposure period, a pre-deployment 
Time 0 sample was also created.  Details of the study design, deployment, and monitoring are 
described in the Phase 2 DSR.   

After 60 days of exposure, caged bivalve tissue composite samples were created as whole-
body tissue composites without the shell.  Each composite consisted of 20 to 30 mussels, 
except for one composite sample (EB053), which only consisted of 10 mussels due to high 
mortality.  The mussels from EB053 were retrieved 10 days after deployment and were not 
exposed for the entire 60-day period.  The bivalve tissue composite samples for the 
Study Area are summarized in Table 4-5.  The BERA Study Area caged bivalve dataset is 
provided in Attachment A12. 
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These data were used in the Phase 2 SLERA discussed in Section 5 to identify COPECs for 
epibenthic invertebrates, and as part of the dietary uptake for wildlife.  The bivalve tissue 
data were also used as part of the baseline risk analyses for fish (dietary update) (see Section 
10 and Attachment A13) and wildlife (see Section 11 and Attachment A4). 
 

4.2.6 Biological Surveys 

During Phase 1, biological surveys were completed throughout the Study Area.  These 
included fish and crab community surveys, as well as wildlife and habitat surveys.  The 
results of these surveys are discussed in detail in the BERA PF (Anchor QEA 2014a), and 
were used to design the Phase 2 biological surveys.  In Phase 2, fish and crab as well as 
wildlife surveys were completed in the Study Area and the four Phase 2 reference areas.  
Because a comprehensive habitat survey of the Study Area had been completed in Phase 1, 
Phase 2 habitat surveys were only conducted in the four Phase 2 reference areas.  The 
biological survey data were used primarily in a qualitative fashion to evaluate the use of the 
Study Area and the four Phase 2 reference areas by fish and wildlife.   
 

4.2.7 Fish and Crab Surveys 

Fish and crab community surveys were conducted in the Study Area and the four Phase 2 
reference areas to provide information for a qualitative assessment of how fish and crab use 
the Study Area and the four Phase 2 reference areas.  The Phase 2 fish and crab community 
surveys generally matched the survey approach followed during the Phase 1 survey but 
included additional subareas within the Study Area to provide broader spatial coverage.   
   
Fish and crab were collected from six zones in the Study Area (Zones 1, 2, 3, 4a, 4b, and 5, as 
shown in Figure 4-7) and in one zone in each of the four Phase 2 reference areas (see Figures 
4-2a through 4-2b), over two sampling events.  The first sampling event took place in the 
spring from June 2 to July 2, 2014, and the second took place in the summer from August 4 to 
September 5, 2014.  These surveys were conducted concurrently with the collection of fish 
and crab for tissue analysis.  Details on the sampling methods, sampling effort, and sample 
processing are described in the Phase 2 DSR (Appendix B of the draft RI Report; 
Anchor QEA 2016).  The BERA fish and crab community survey dataset is provided in 
Attachment A14.   
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4.2.8 Wildlife Surveys 

Wildlife surveys were conducted in the Study Area and the four Phase 2 reference areas to 
provide data for a qualitative evaluation of the avian community in the Study Area and the 
four Phase 2 reference areas, and to provide information on site use, foraging activities, and 
prey type to support the baseline wildlife risk analyses (see Section 11).  The wildlife surveys 
generally followed the approach used during Phase 1 but were focused more on specific 
habitats, such as shallow water and intertidal areas, and the receptors to be evaluated 
quantitatively in the BERA (spotted sandpiper, green heron, black-crowned night heron, 
double-crested cormorant, belted kingfisher, and raccoon).  The goal of the Phase 2 wildlife 
surveys was to document species presence/absence, general frequency of occurrence, general 
behavior, and foraging activity within the Study Area and the four Phase 2 reference areas.   
 
Two surveys were performed during Phase 2—one in spring from May 19 through June 27, 
2014, and one in summer from August 4 through September 12, 2014.  The Study Area 
surveys occurred during the first 2 weeks of the spring and summer surveys, and the 
reference area surveys were performed over the entire 6-week survey period. 
 
Descriptions of the Phase 2 wildlife survey methods and the detailed results of the wildlife 
surveys are presented in the Phase 2 DSR.  The BERA wildlife survey data are provided in 
Attachment A15.  
 

4.2.9 Habitat Surveys 

The goal of the Phase 2 habitat surveys was to document the shoreline features and 
vegetation of the four Phase 2 reference areas for comparison with the habitat survey 
information collected for the Study Area in Phase 1 (Anchor QEA 2013b).   
 
Specific observations included the presence and absence of developed shoreline (bulkhead, 
riprap, or rock), plant species present, canopy type (tree, shrub, and groundcover), upland or 
wetland communities, and the presence of aquatic macrophytes.  The habitat surveys were 
boat-based surveys and were performed concurrently during the spring 2014 wildlife surveys 
from May 19 through June 27, 2014.  
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Vegetation conditions along the entire length of the four Phase 2 reference area shorelines 
were documented during the surveys.  Reaches of the shoreline were identified as developed 
with no vegetation, developed with vegetation, or vegetated with no development.  
Developed with no vegetation consisted of shoreline that is developed with bulkhead, riprap, 
or rock with no vegetation.  Developed with vegetation consisted of shoreline where 
vegetation is growing on top of vertical bulkhead, rooted within the bulkhead, riprap, or 
rock, or rooted at the base of the bulkhead.  Vegetated with no development consisted of 
shoreline with vegetation growing on the shoreline with no development.  Habitat 
information also included the approximate widths of vegetation communities based on visual 
observations and aerial photograph analysis.  Details of the survey methods, shoreline 
features, and vegetation are provided in the Phase 2 DSR (Appendix B of the draft RI Report; 
Anchor QEA 2016). 
 

4.3 Data Treatment 

This section provides a summary of the data treatment rules applied to the datasets.  Data 
treatment refers to methods used to select and combine data for use and evaluation. 
 

4.3.1 Field Duplicates 

Consistent with USEPA’s September 18, 2013 comments on Screening Level Ecological Risk 
Assessment: Technical Memorandum No. 2, Identification of Preliminary COPECs (SLERA 
Technical Memorandum No. 2; Anchor QEA 2013e), field duplicates were used for quality 
assurance purposes but were not included in the BERA exposure point concentration (EPC) 
calculations or risk estimates. 
 
Field duplicates were collected during field investigations at a frequency of 1 per 20 field 
samples.  Field duplicate precision was evaluated in the Phase 1 and Phase 2 DSRs 
(Anchor QEA 2013b, 2013c, 2013d; Appendix B of the draft RI Report [Anchor QEA 2016]).  
Relative percent difference (RPD) values were calculated based on the difference between 
the parent and duplicate results.  This information is tabulated in the data validation reports 
that correspond with each laboratory report.  Fifty percent was used as a metric to assess 
whether field collection procedures were adequate.  In summary, field duplicate RPDs were 
less than 50% or sample and duplicate difference values were within control limits for 95% 
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of sample and field duplicate results, indicating acceptable field collection procedures in both 
phases of the project. 

4.3.2 Method Selection Protocol 

Where chemicals were analyzed by more than one method within a dataset for a specific 
medium (e.g., sediment), a single result was selected based on the hierarchy summarized in 
Table 4-6.  The selected method provides the best estimate of the chemical concentration as a 
result of the analytical method.  Between datasets, a variety of chemical methods were used.  
In some cases, data for a particular chemical within a medium (e.g., sediment) were not 
available from the same method between investigations.  In those instances, data from 
different samples for individual chemicals analyzed by different methods were combined for 
the purpose of calculating EPCs and summary statistics. 

4.3.2.1 Pesticides 

Pesticides were analyzed by Method 1699 (reported as high-resolution pesticides) and 
Method 8081 (reported as pesticides) in a subset (25%) of Phase 1 sediment samples.  Results 
from Method 1699 were selected when data from both methods were available.  The 
rationale for this approach is that Method 1699 is more accurate because it utilizes carbon-13 
labeled standards to directly measure extraction efficiency and matrix interference impacts.  
Because the overall sensitivity of the two methods is similar (similar detection limits), and 
because the Phase 2 program used only Method 1699, there is no impact on the BERA risk 
estimates. 

4.3.2.2 Polycyclic Aromatic Hydrocarbons 

PAHs were analyzed in accordance with Methods 8270DMSIM, 8270CSIM, and 8270C 
(reported as semivolatile organic compounds [SVOCs]).  The 8270C and CSIM methods were 
updated to version “D” for the analysis of the Phase 2 dataset.  Results from the three 
methods were selected based on the following hierarchy: 

1. 8270DMSIM 
2. 8270CSIM or 8270DSIM 
3. 8270C 
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Because PAH results were consistently selected based on the hierarchy and because PAHs 
are identified as a COPEC in the BERA, there is no impact on the BERA risk estimates. 
 

4.3.2.3 Hexachlorobenzene 

Hexachlorobenzene was analyzed in accordance with three methods.  Results from the three 
methods were selected based on the following hierarchy: 

1. 1699 (reported as high-resolution pesticides) 
2. 8270 (reported as SVOCs) 
3. 8081 (reported as pesticides) 

 
Similar to the pesticides, because the overall sensitivity of the three methods is similar 
(similar detection limits), and because the Phase 2 program used only Method 1699, there is 
no impact on the BERA risk estimates. 
 

4.3.3 Co-elution of Polycyclic Aromatic Hydrocarbons 

Benzofluoranthene and dibenzoanthracene compounds were reported as co-elutes or 
individual chemicals.  To avoid double counting, co-elutes representing analogous chemical 
concentrations were included or excluded based on the method selection hierarchy 
presented in Section 4.3.2.2 (see Table 4-6).  Consistent with the hierarchy, results from the 
following co-eluting PAHs were included in the surface sediment and surface water datasets: 
benzo(j,k)fluoranthene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene and 
dibenzo(a,c)anthracene (dibenzo(a,h)anthracene and dibenzo(a,c)anthracene were reported 
as a single concentration).  Consistent with the hierarchy (see Table 4-6), results from 
benzo(b,k)fluoranthene and dibenzo(a,h)anthracene, which were not analyzed by a 
preferred method, were excluded.  PAHs in tissue were analyzed by a single method and did 
not require an evaluation of co-elutes.  The tissue dataset includes results for 
benzo(b)fluoranthene, benzo(k)fluoranthene, and dibenzo(a,h)anthracene.  Given the 
procedures taken to avoid double counting, there is no impact on the BERA risk estimates. 
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4.3.4 Methods for Calculating Concentrations for Summed Chemical 
Constituents 

4.3.4.1 Overall Approach 

The calculation of chemical totals comprising individual constituents (e.g., total PCB 
congeners) has typically involved substitution of zero, one-half the detection limit, or the 
detection limit for non-detect data (USEPA 2014a).  For the BERA datasets, totals were 
primarily calculated using the Kaplan-Meier (KM) method, an approach commonly used in 
survival analysis and recently adopted for use in environmental assessments (USEPA 2014a).  
The procedures used to calculate KM totals are described in Section 4.3.4.2.  Where the KM 
method could not be applied, totals were calculated by summing the concentrations of the 
individual constituents.  Summations were reported in four ways, depending on the 
treatment of non-detects: KM reporting limit (RL), KM method detection limit (MDL), 
U = 1/2, and U = 0.  By definition, RLs are higher than MDLs, so sums calculated with non-
detects reported at the RL are more conservative than sums calculated with non-detects 
reported at the MDL.  In environmental datasets, the “U” character is used to qualify non-
detect data.  When included in the name of a total, “U =” describes how non-detect data 
were treated in the total calculation.  
 
For the Phase 2 SLERA, the more conservative KM RL totals were selected for data analysis.  
The KM RL totals were calculated using the KM method with non-detected constituents 
reported at the RL.  Where a KM total could not be calculated (e.g., too few detected 
concentrations), concentrations of individual constituents were summed, with non-detect 
constituents reported at half the RL (U = 1/2).  If all constituents included in the summation 
had non-detect results, the highest RL was reported as the sum, and the total was qualified as 
a non-detect (U). 

For the baseline risk analyses, KM MDL totals were selected for data analysis.  The KM MDL 
totals were calculated using the KM method, with non-detect constituents reported at the 
MDL.  Where a KM total could not be calculated (e.g., too few detected concentrations), 
concentrations of individual constituents were summed, with non-detect constituents 
reported at zero (U = 0).  If all constituents included in the summation had non-detect 
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results, the highest MDL was reported as the sum, and the total was qualified as a 
non-detect (U). 

The detailed calculation procedures for the KM totals, and how the KM method was used in 
the calculation of total dioxin/furan and PCB toxic equivalence quotients (TEQs), are 
described in Sections 4.3.4.2 and 4.3.4.3, respectively.  The detailed calculation procedures 
for the reconstituted whole-body fish or crab tissue concentrations are described in 
Section 4.3.4.4. 
 

4.3.4.2 Kaplan-Meier Method 

KM totals were calculated using the non-detects and data analysis package (Helsel 2005; 
Lopaka 2013) in the R statistical computing language (R Core Team 2015) (for data usability, 
see Section 2 of the Phase 2 DSR [Appendix B of the draft RI Report; Anchor QEA 2016]).  
The procedures for calculating totals using the KM method are as follows: 

• KM totals were calculated as the intermediate KM mean, multiplied by the number of 
constituents in the total. 

• When there were fewer than three detected constituents, the KM total was not 
calculated. 

• When the smallest value contributing to the total was a non-detect, the value was 
treated as detected (Efron’s bias correction), and the KM total was reported as 
estimated. 

• When the largest value contributing to the total was a non-detect value, the value 
was treated as detected, and the KM total was reported as a non-detect. 

• When the sum of the detected values (weighted as applicable) was less than the sum 
of the non-detect values (weighted as applicable), the KM total was reported as a 
non-detect. 

• Rejected values were not included in the KM total.  If all constituents of the total 
were rejected values, the KM total was not calculated. 

 

4.3.4.3 Total Dioxin/Furan and PCB TEQs 

Toxic equivalence factors (TEFs) for mammals, fish, or birds were used to calculate total 
dioxin/furan and PCB TEQs (van den Berg et al. 2006, 1998).  Concentrations of relevant 
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congeners were multiplied by their TEFs to estimate toxicity of the congeners relative to 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD).  Total TEQ values were then estimated 
from the resulting 2,3,7,8-TCDD equivalent concentrations using the KM method.  If a TEQ 
value could not be calculated using the KM method, the individual 2,3,7,8-TCDD equivalent 
concentrations (congener concentration multiplied by the TEF) were summed.  Total 
dioxin/furan TEQs include 17 dioxin/furan congeners.  Total PCB congener TEQs include 12 
dioxin-like PCBs.  The TEFs used in the TEQ calculations are shown in Table 4-7.9 

4.3.4.4 Calculating Reconstituted Whole-Body Tissue Concentrations 

Weighted-average blue crab muscle, hepatopancreas, and carcass tissue concentrations were 
combined to create reconstituted whole-body concentrations according to the following 
equation: 

 𝑅𝑅𝑅𝑅𝑃𝑃 = [(𝑃𝑃𝑐𝑐 ∗ 𝑃𝑃𝐶𝐶) + (𝑀𝑀𝑐𝑐 ∗ 𝑀𝑀𝐶𝐶) + (𝐻𝐻𝑐𝑐 ∗ 𝐻𝐻𝐶𝐶)]/(𝑃𝑃𝐶𝐶 + 𝑀𝑀𝐶𝐶 + 𝐻𝐻𝐶𝐶) (4-3) 

where: 
RWB  = reconstituted whole body (micrograms per kilogram [µg/kg]) 
C  = carcass 
M  = muscle 
H  = hepatopancreas 
c  = concentration (µg/kg) 
w  = weight (gram [g]) 

 
Weighted-average striped bass fillet and carcass tissue concentrations were combined to 
create reconstituted whole-body concentrations according to the following equation: 

 𝑅𝑅𝑅𝑅𝑃𝑃 = [(𝑃𝑃𝑐𝑐 ∗ 𝑃𝑃𝐶𝐶) + (𝐹𝐹𝑐𝑐 ∗ 𝐹𝐹𝐶𝐶)]/(𝑃𝑃𝐶𝐶 + 𝐹𝐹𝐶𝐶) (4-4) 

                                                 
9 PCB TEQs and dioxin/furan TEQs were evaluated as individual components, which provides a direct measure 
of impact to PCBs and dioxin/furans separately, but may underestimate the risk from total TEQs (i.e., combined 
exposure to PCBs and dioxin/furans).  Using an additive approach where PCB TEQ and dioxin/furan TEQ risks 
are added together would provide an estimate of combined exposure.  It is anticipated that total TEQs will be 
addressed in the Feasibility Study.  
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where: 
RWB  =  reconstituted whole body (µg/kg) 
C  =  carcass 
F  =  fillet 
c  =  concentration (µg/kg) 
w  =  weight (g) 

 
For the Phase 2 SLERA, the reconstituted estimates for individual chemicals were calculated 
with non-detects reported at half the RL.  The use of half the RL is a conservative approach 
for estimating non-detects and was only applied to the Phase 2 SLERA.  Reconstituted 
whole-body U = 1/2 (RL) was calculated as follows: 

• Where a chemical was detected in one tissue type but not the other, the weighted 
average was calculated with non-detects reported at half the RL.  These results were 
identified as detected.  

• Where a chemical was not detected in either tissue type, the weighted average was 
calculated with non-detects reported at the RL.  These samples were identified as 
non-detected.  

 
For the BERA, the reconstituted estimates for individual chemicals were calculated with 
non-detects reported at zero.  Reconstituted muscle and hepatopancreas U = 0 was calculated 
as follows: 

• Where a chemical was detected in one tissue type but not the other, the weighted 
average was calculated with non-detects reported at zero.  These results were 
identified as detected.  

• Where a chemical was not detected in either tissue type, the weighted average was 
calculated with non-detects reported at the MDL.  These samples were identified as 
non-detected. 

 
For summed constituents (e.g., total PCB congeners), the KM totals for each tissue type were 
calculated prior to calculating a weighted average.  The weighted averages were treated as 
previously described in this section. 
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The selection and application of data treatment rules for individual reconstituted 
concentrations and summed reconstituted concentrations is summarized in Table 4-8. 
 

4.3.5 Calculation of Exposure Point Concentrations 

Surface sediment, surface water, and tissue EPCs were estimated using the 95% upper 
confidence limit (95% UCL) of the mean.  The 95% UCL was calculated using USEPA’s 
ProUCL (Version 5.0) for all data distributions.  The EPCs were selected as follows: 

• The EPC was selected from the 95% UCL results based on ProUCL software 
recommendations.  If the recommended UCL was a 97.5%, the 97.5% UCL was 
selected as the EPC.  The ProUCL software recommended a 97.5% UCL for 
methyl mercury in sediment for the wildlife Phase 2 SLERA.  There were no cases 
where a 97.5% UCL was recommended or used in the BERA. 

• Consistent with USEPA’s September 18, 2013 comments on SLERA Technical 
Memorandum No. 2 (Anchor QEA 2013e), if the recommended UCL was greater than 
the maximum detected result, the maximum detected result was selected as the EPC.   

• When ProUCL recommended more than one UCL, the highest value was selected as 
the EPC.  

• For the Phase 2 SLERA, if ProUCL recommended a high upper confidence limit 
(H-UCL) when the data were skewed, the maximum detected result was selected as 
the EPC.  For the baseline risk analyses, if ProUCL recommended an H-UCL when 
the data were skewed, the non-parametric Chebyshev 95% UCL was used instead.   

• When a UCL could not be calculated, the maximum detected result, or maximum 
non-detect if there were no detected results, was selected as the EPC. 

• Consistent with ProUCL guidance, non-detect concentrations were entered into 
ProUCL at the associated RL for the Phase 2 SLERA, and MDL for the baseline risk 
analyses (USEPA 2013a).  ProUCL incorporates multiple methods (e.g., Chebyshev 
inequality and bootstrap methods) for calculating 95% UCLs from datasets with non-
detect concentrations. 

Datasets used to calculate 95% UCLs (ProUCL input files) and the ProUCL output are 
presented in Attachment A by media (e.g., surface water, striped bass).  Attachment A 
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includes a data user manual (see Attachment A1) that explains how the ProUCL input files 
were used in the BERA. 
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5 PHASE 2 SLERA  

5.1 Introduction  

This section presents a summary of the methods used and results of the Phase 2 SLERA.  This 
is an update to the Phase 1 SLERA that used Phase 1 surface water and surface sediment data 
(Anchor QEA 2013a).  USEPA requested that the Phase 1 SLERA be updated to include 
Phase 2 data—in particular, aquatic organism tissue data—and that the surface water and 
surface sediment Phase 2 SLERA be conducted using a revised hierarchy for the SLs.  Rather 
than re-issue the SLERA, USEPA requested that the results be incorporated into the BERA 
report (USEPA 2013b).  The Phase 2 SLERA assessed surface water, surface sediment, and 
aquatic organism tissue (fish, crab, bivalve, and polychaete), as well as wildlife (birds and 
mammals).  The goal of the Phase 2 SLERA is to identify COPECs for further evaluation in 
the BERA baseline risk analyses (Sections 6 through 11 of this document).  For a particular 
chemical, this is based on several steps that include an initial screening to determine if the 
maximum concentration (based on a detect or non-detect) exceeds an SL (i.e., whether its 
hazard quotient [HQ] exceeds 1), then a screening based on whether its frequency of 
detection (FoD) is greater than 5%, followed by a screening on whether its HQ exceeds 1 
based on the 95% UCL (see Section 5.3.1 and Figure 5-1 for details on the screening steps).  
HQs were calculated by comparing media-specific concentrations to media-specific SLs 
(benchmarks), or as is the case for wildlife, by comparing a total daily intake (TDI) to a 
toxicity reference value (TRV).  The Phase 2 SLERA also identified those chemicals that can 
be eliminated from further evaluation, and those chemicals identified as uncertain COPECs.  
Chemicals are identified as uncertain COPECs either due to the lack of an SL from a 
hierarchy of sources used, as directed by USEPA, or because in the case of a non-detect 
value, the RL exceeded the SL.  Uncertain COPECs are discussed in the uncertainty 
assessment section for surface water (see Section 6.4.3), epibenthic bivalves (see Section 
7.4.3), benthic macroinvertebrates (see Section 8.5), epibenthic decapods (see Section 9.4.3), 
fish (see Section 10.6.1.3), and wildlife (see Section 11.7.3).  Where applicable, these 
uncertainty sections include an evaluation of the spatial distribution of those uncertain 
COPECs where the RL exceeded the SL, to determine whether there are any potential 
hotspots for those uncertain COPECs.  Chemicals for which an SL is not available from the 
hierarchy of sources are evaluated in the uncertainty assessment using alternative values 
from other sources, such as the scientific literature or guidance, if available.    
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5.2 Data Used and Data Treatment 

The datasets used in the Phase 2 SLERA are described in Section 4 and summarized in Tables 
4-1 through 4-3, Table 4-5, and Figures 4-1 and 4-3.  In summary, surface water data were 
from the Phase 1 and Phase 2 risk surface water programs.  Surface sediment data were from 
the Phase 1 and Phase 2 surface sediment programs, as well as surface sediment data 
collected by National Grid.  Tissue data were from fish, crabs, and bivalves collected as part 
of the Phase 2 field program, and from polychaetes used in the laboratory-based 
bioaccumulation test.   
 
Treatment of these data for use in the Phase 2 SLERA is described in detail in Section 4.3.  In 
summary, when calculating HQs for individual non-detected chemicals, one-half the RL was 
used.  Chemicals evaluated as totals (summations), such as PCB congeners, DDx (2,4′- and 
4,4′-DDD, -DDE, -DDT), and PAHs, were estimated using the KM method, with 
non-detected chemicals reported at the RL.  For the Phase 2 SLERA dataset, where KM totals 
could not be calculated (due to insufficient numbers of detected values), standard 
summations were performed with non-detected chemicals reported at one-half the RL.  
Tissue concentrations were reported on a whole-body basis, either as whole-body composites 
or, as was the case for striped bass and blue crabs, also as reconstituted whole-body 
composites (striped bass were reconstituted from fillet and carcass, and blue crabs were 
reconstituted from muscle, hepatopancreas, and carcass).  Exposure concentrations were 
represented either as the maximum value (based on detected or non-detected results) or as 
the 95% UCL (as described in Section 5.3.1).   
 

5.3 Overview  

An overview of the Phase 2 SLERA for surface water, surface sediment, aquatic organism 
tissue, and wildlife is presented in the following subsections.   
 

5.3.1 Surface Water 

The Phase 2 surface water SLERA was performed using the same steps described in the 
Phase 1 SLERA (Anchor QEA 2013a); these are summarized in Figure 5-1.  For chemicals for 
which SLs are available, HQs were first calculated by comparing maximum surface water 
concentrations (based on a detect or for non-detects, the RL) to the SLs.  If HQs were less 
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than 1, the chemicals were eliminated from further evaluation.  If HQs were greater than 1, 
the FoD was evaluated.  If the FoD was not greater than 5% but the RL was greater than the 
SL, the chemical was considered an uncertain COPEC for further evaluation in the baseline 
risk analyses.  If the FoD was not greater than 5% and the RL was not greater than the SL, 
the chemical was eliminated from further evaluation.  If the FoD was greater than 5%, HQs 
were calculated by comparing 95% UCLs to the SLs.  If the HQs based on the 95% UCL were 
less than 1, the chemicals were eliminated from further evaluation.  If the HQs based on the 
95% UCL were greater than 1, the chemicals were identified as COPECs and evaluated 
further in the baseline risk analyses.  Chemicals were identified as uncertain COPECs if SLs 
were not available, or if the RL was greater than the SL.  These uncertain COPECs are 
discussed in Section 6.4.3 of the surface water risk assessment.  
 
As directed by USEPA, the following hierarchy was used in the Phase 2 SLERA for selection 
of the surface water SLs: 

1. USEPA Region 3 Marine Screening Benchmarks  
2. NYSDEC Saline Surface Waters  
3. National Recommended Water Quality Criteria (NRWQC) 

 
The SLs and those that were selected are presented in Table 5-1.   
 

5.3.2 Surface Sediment 

The Phase 2 surface sediment SLERA was also performed using the same steps described for 
the Phase 2 surface water SLERA in Section 5.3.1 and Figure 5-1.  As directed by USEPA, the 
following hierarchy was used in the Phase 2 SLERA for selection of the surface sediment SLs: 

1. USEPA Region 3 Marine Sediment Screening Benchmarks  
2. NYSDEC Benthic Aquatic Life Chronic Toxicity – Sediment Criteria  
3. The lowest value among the following three sources:  

− USEPA Region 6 Marine/Estuarine Sediment Reference Values  
− Oregon Department of Environmental Quality Level II Screening Level Values, 

Marine Sediment  
− Washington State Department of Ecology Marine Sediment Quality Standards  
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4. USEPA Region 5 Resource Conservation and Recovery Act Ecological Screening 
Levels 

 
The SLs and those that were selected are presented in Table 5-2.  As directed by USEPA, SLs 
for those organic chemicals for which toxicity is based on equilibrium partitioning (EqP) and 
sediment organic carbon are based on a sediment organic carbon of 1%.  For screening, 
chemical concentrations were adjusted to an organic carbon level of 1%.   
 

5.3.3 Aquatic Organism Tissue 

The Phase 2 SLERA used tissue data from the polychaetes, bivalves, crabs, and fish to assess 
potential risks to these receptors as a result of the integrated exposure to chemicals in the 
exposure media (e.g., surface water or surface sediment) and exposure pathways identified in 
the CSM (e.g., directly via surface water or indirectly through the diet) (see Figure 3-1).   
 
The Phase 2 tissue SLERA was performed in a similar manner as for surface water and 
surface sediment; the steps are summarized in Figure 5-2.  The only difference is that the 
Phase 2 tissue SLERA included only those chemicals that are potentially bioaccumulative 
(USEPA 2000).  HQs were calculated by comparing tissue concentrations (maximum or 95% 
UCLs) to SLs.  The SLs were based on two sets of critical body residues (CBRs) for fish and 
invertebrates to provide upper- and lower-bound estimates of potential risk.  One set for 
selected chemicals was provided by USEPA from the Lower Passaic River Risk Assessment 
(USEPA 2014b); these are referred to as the USEPA Region 2 CBRs.  The other set was 
selected from the U.S. Army Corps of Engineers (USACE) Environmental Residue Effects 
Database (USACE 2013) and from USEPA’s PCB Residue Effects Database (USEPA 2007a); 
these are referred to as the NCG CBRs.  For the NCG CBRs, the minimum of the geometric 
mean of the no observed effect concentration (NOEC) for survival, growth, or reproduction 
was selected.  Both the USEPA Region 2 and the NCG CBRs were selected from the scientific 
literature through an extensive search of multiple sources, and the values selected were the 
most appropriate from the citations that were ultimately selected.  Both sets of CBRs were 
selected based on whole-body tissue residues for the assessment endpoints of survival, 
growth, and reproduction.  Both sets of CBRs were consistent with USEPA guidance, and 
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consistent with USEPA toxicity values at other similar sediment sites (e.g., the Lower Passaic 
River Study Area is only 10 miles from Newtown Creek). 
 
The CBRs and those that were selected as the SLs are presented in Tables 5-3a and 5-3b for 
fish and invertebrates, respectively.  
 

5.3.4 Wildlife 

The Phase 2 wildlife SLERA was performed in a manner similar to the steps described in the 
Phase 1 SLERA; these steps are summarized in Figure 5-3.  One exception is that rather than 
rely on biota-sediment accumulation factors (BSAFs) to predict tissue concentrations, the 
Phase 2 SLERA used measured prey tissue concentrations (fish, crab, bivalve, polychaete) 
instead.  The Phase 2 SLERA was conducted for several aquatic-dependent birds and one 
mammal that were observed during the Phase 1 and Phase 2 surveys, and for which there is 
an exposure pathway to Study Area media (see Section 3 and Figure 3-1).  The species 
included are the spotted sandpiper, green heron, double-crested cormorant, and raccoon, 
which were evaluated in the Phase 1 SLERA, as well as the black-crowned night heron and 
belted kingfisher, which were added following discussions with USEPA during development 
of the BERA PF.   
 
Exposure to wildlife was assessed using the same TDI approach described in the Phase 1 
SLERA.  The exposure parameters for the two additional receptors are presented in 
Table 5-4.  For completeness, this table also includes the exposure parameters for all species 
evaluated as well as the equations used to calculate the TDI.  As discussed in the BERA PF 
(Anchor QEA 2014a), for those species that forage in the shallow nearshore areas (spotted 
sandpiper, green heron, black-crowned night heron, and raccoon), only approximately 5% of 
the Study Area at low tide could provide potential forage habitat.  Therefore, the sediment 
data used to evaluate incidental ingestion of sediment were restricted to just those samples 
within the intertidal zone (see Figure 5-4).  HQs were calculated by comparing overall TDIs 
to TRVs.  The TRVs were selected from those presented in the Phase 1 SLERA Technical 
Memorandum No. 1 (Anchor QEA 2012a).  The TRVs and the rationale for those that were 
selected are presented in Tables 5-5a and 5-5b for birds and mammals, respectively.   
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5.4 Screening Results 

The results of the Phase 2 SLERA are presented in the following subsections by media or 
receptor category.  The result tables include information on the FoD, the maximum 
concentration and whether this is based on a detected or non-detected concentration, the 
95% UCL and its type, the SL, and the HQs (based on the maximum or 95% UCL 
concentration).  These tables also summarize whether the chemical is identified as a COPEC, 
is eliminated, or is identified as an uncertain COPEC.  The COPECs are further evaluated in 
the baseline risk analyses in Sections 6 through 11 of this document.  The uncertain COPECs 
are presented in an uncertainty assessment in each of those sections.   

5.4.1 Surface Water 

The results of the Phase 2 surface water SLERA are presented in Table 5-6, with supporting 
analyses in Attachment A2.  Six chemicals were identified as COPECs with HQs based on 
95% UCL concentrations greater than 110.  These COPECs are aluminum, barium, copper, 
cyanide, carbon disulfide, and total DDx.  Chemicals identified as uncertain COPECs either 
due to the lack of an SL or because an RL exceeded the SL are discussed in the uncertainty 
section of the surface water risk assessment (see Section 6.4.3), and are presented in Table 
6-3.  For chemicals with an FoD of less than 5%, the following rules apply: 

• Chemicals without an SL from the sources used, as directed by USEPA, are identified 
as uncertain COPECs and are included in Table 6-3. 

• Chemicals reported as non-detect for which the RLs exceeded the SLs are identified as 
uncertain COPECs and are included in Table 6-3. 

• Chemicals for which the RLs are less than the SLs and screened using the maximum 
concentration based on a non-detect (for which the RL was used) are eliminated from 
further evaluation (see Figure 5-1).  

For aluminum, the Phase 2 SLERA was based on total aluminum concentrations that are 
believed to reflect background rather than Study Area contamination.  Examination of the 

                                                 
10 Identification of COPECs based on a 95% UCL of the mean concentration is in accordance with the USEPA-
approved Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014b).  The Phase 2 RI Work Plan Volume 1 
includes the BERA PF and the SLERA Technical Memorandum No. 2, which describe use of the 95% UCL of 
the mean concentration on a Study Area-wide basis to identify COPECs in the SLERA.   
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spatial distribution for aluminum in the Study Area shows surface water concentrations 
decreasing from the mouth of the Study Area moving upstream (see Figure 5-5a).  From 
approximately CM 2.2, the concentrations of aluminum in the Study Area are within the 
range of those found in the four Phase 2 reference areas.  Similarly, the spatial distribution of 
aluminum in surface sediment does not indicate any signature from the Study Area (see 
Figure 5-5b).  Concentrations in the Study Area are indistinguishable from the background 
reference area concentrations.  Furthermore, aluminum was not identified as a COPEC in 
surface sediment (see Section 5.4.2), and is typically considered to be a naturally occurring 
element.  Based on these LOEs, aluminum was eliminated from further evaluation in the 
baseline risk analyses.   
 

5.4.2 Surface Sediment 

The results of the surface sediment Phase 2 SLERA are presented in Table 5-7, with 
supporting analyses in Attachment A3.   
 
The following chemicals were identified as sediment COPECs: 

• Thirteen metals: antimony, arsenic, barium, cadmium, chromium, copper, lead, 
mercury, nickel, selenium, silver, tin, and zinc  

• One conventional: cyanide 
• Two volatile organic compounds (VOCs): isopropylbenzene and carbon disulfide 
• Four SVOCs: biphenyl (1,1-biphenyl), bis(2-ethylhexyl)phthalate (BEHP), di-n-octyl 

phthalate, and dimethylphthalate 
• Low-molecular-weight PAHs (LPAHs), high-molecular-weight PAHs (HPAHs), and 

total PAHs (TPAH) 
• Eight pesticides: aldrin, dieldrin, endrin, heptachlor epoxide, hexachlorocyclohexane 

(BHC), and isomers of dichlorodiphenyldichloroethane (DDD), 
dichlorodiphenyldichloroethylene (DDE), and dichlorodiphenyltrichloroethane 
(DDT)  

• Total PCB congeners   
 
Although two VOCs and cyanide were identified as COPECs, they are not evaluated further 
in the baseline risk analyses for several reasons.  First, the Phase 2 RI Work Plan Volume 1 
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presents a data collection program that excludes VOCs due to their low FoD in Phase 1.  
Therefore, Phase 2 sediment samples were not analyzed for VOCs.  Second, the HQ for 
isopropylbenzene is 1.1, and therefore, is unlikely to be a risk driver.  Lastly, for carbon 
disulfide and cyanide, there is uncertainty associated with the SLs.  The carbon disulfide SL is 
a USEPA Region 3 freshwater EqP value derived using the Region 3 surface water freshwater 
value (USEPA 2006a) and log octanol/water partition coefficient (Kow) values from Karickhoff 
and Long (1995).  Derivation of the SL is described in Jones et al. (1997).  The USEPA 
Region 3 surface water freshwater value is based on a single acute toxicity test endpoint for a 
guppy, Poecilla reticulata, following the Tier II method (USEPA 1993a).  Given the 
uncertainty with the carbon disulfide sediment SL, it is not considered a sediment COPEC, 
and is not evaluated further in the BERA.  The cyanide SL is a reference value from USEPA 
Region 6 (USEPA 1999).  The Region 6 reference value is a USEPA Region 5 guideline value 
for the classification of sediments to determine the suitability of dredged material for open 
water disposal, based on a report by Hull and Suter (1994).  Hull and Suter used values from 
USEPA (1977) for the classification of sediments from Great Lakes Harbors as polluted or 
non-polluted (cyanide above or below 0.1 milligram per kilogram [mg/kg]).  As noted by 
Washington State Department of Ecology, because the USEPA Region 5 values are 
considered arbitrary and not well founded scientifically, they were considered adequate only 
for determining the suitability of dredged material for open water disposal (WADOE 1991).  
Given the uncertainty with the cyanide SL, it is also not considered a sediment COPEC, and 
is not evaluated further in the BERA.  
 
Chemicals identified as uncertain COPECs either due to the lack of an SL or because an RL 
exceeded the SL are discussed in the uncertainty section of the surface sediment risk 
assessment (see Section 8.5.3.1), and are presented in Table 8-19.  For chemicals with an FoD 
of less than 5%, the following rules apply: 

• Chemicals without an SL from the sources used, as directed by USEPA, are identified 
as uncertain COPECs and are included in Table 8-19. 

• Chemicals reported as non-detect for which the RLs exceeded the SLs are identified as 
uncertain COPECs and are included in Table 8-19. 

• Chemicals for which the RLs are less than the SLs and screened using the maximum 
concentration based on a non-detect (for which the RL was used) are eliminated from 
further evaluation (see Figure 5-1).  
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5.4.3 Aquatic Organism Tissue 

The results of the aquatic organism tissue Phase 2 SLERA are presented in Table 5-8 for 
striped bass, Table 5-9 for mummichog, Table 5-10 for blue crab, Table 5-11 for ribbed 
mussel (bivalve), and Table 5-12 for polychaete; supporting analyses are provided in 
Attachment A12.  The following COPECs were identified based on the USEPA Region 2 
NOECs for each of these receptors: 

• Striped bass: copper, mercury, methyl mercury, selenium, dieldrin, total DDx, 2,3,7,8-
TCDD, total dioxin/furan TEQ (fish), and total PCB congeners 

• Mummichog: copper, lead, zinc, dieldrin, total dioxin/furan TEQ (fish), and total PCB 
congeners 

• Blue crab: copper, lead, dieldrin, HPAH, TPAH, 2,3,7,8-TCDD, and total PCB 
congeners 

• Ribbed mussel: dieldrin (based a maximum concentration)11, HPAH, TPAH, and total 
PCB congeners 

• Polychaete: dieldrin, HPAH, TPAH, 2,3,7,8-TCDD, and total PCB congeners 
 
Chemicals identified as uncertain COPECs either due to the lack of an SL or because an RL 
exceeded the SL are discussed in the uncertainty assessment for each receptor group: 
Section 7—the epibenthic bivalve risk assessment, Section 8—the benthic macroinvertebrate 
risk assessment, Section 9—the epibenthic decapod risk assessment, and Section 10—the fish 
risk assessment.  A summary of these uncertain COPECs is presented in Table 7-3 for 
bivalves, polychaetes (for benthic macroinvertebrates), and blue crab (epibenthic decapod), 
and discussed in Sections 7.4.3, 8.5.2, and 9.4.3, respectively, and Table 10-14 for striped bass 
and mummichog, and discussed in Section 10.6.1.3. 
 

                                                 
11 Dieldrin was identified as a COPEC based on a maximum tissue concentration even though the FoD is greater 
than 5% because the number of detected concentrations is less than four and a 95% UCL could not be 
calculated. 
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For chemicals with an FoD of less than 5%, the following rules apply: 

• Chemicals without an SL from the NCG CBRs or the USEPA Region 2 CBRs are 
identified as uncertain COPECs and are included in Table 7-3 for bivalves, 
polychaetes, and blue crab, and Table 10-14 for striped bass and mummichog. 

• Chemicals reported as non-detects for which the RLs exceeded the SLs are identified 
as uncertain COPECs and are included in Table 7-3 for bivalves, polychaetes, and blue 
crab, and Table 10-14 for striped bass and mummichog. 

• Chemicals for which the RLs are less than the SLs and screened using the maximum 
concentration based on a non-detect (for which the RL was used) are eliminated from 
further evaluation (see Figure 5-2). 

 

5.4.4 Wildlife 

The results of the wildlife Phase 2 SLERA are presented in Tables 5-13a through 5-13c for 
the spotted sandpiper, Tables 5-14a through 5-14c for the green heron, Tables 5-15a through 
5-15c for the black-crowned night heron, Tables 5-16a through 5-16c for the double-crested 
cormorant, Tables 5-17a through 5-17c for the belted kingfisher, and Tables 5-18a through 
5-18c for the raccoon; supporting analyses are provided in Attachment A4a.  The first table 
for each receptor includes the FoD for the chemicals evaluated in surface sediment, surface 
water, and prey tissue; the total maximum TDI; the total 95% UCL TDI; the TRV; and 
whether the chemical was identified as a COPEC, was eliminated, or was identified as an 
uncertain COPEC.  The second table for each receptor includes the sample counts for each 
medium (surface sediment, surface water, prey tissue), maximum TDIs (for sediment, surface 
water, and prey tissue), and the total maximum TDI.  The third table for each receptor 
includes the same information as the second table but for the 95% UCL TDIs.   
 
The COPECs identified for the spotted sandpiper consisted of the following: 

• Eight metals: arsenic, cadmium, chromium, copper, lead, nickel, selenium, and zinc 
• Total PCB congeners 
• Total PCB congener TEQs for avian receptors 
• Dioxin/furan TEQs for avian receptors  
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For the green heron, black-crowned night heron, double-crested cormorant, and belted 
kingfisher, the COPECs were a subset of those identified for the spotted sandpiper.  The only 
exception was the identification of methyl mercury as an additional COPEC for the belted 
kingfisher.  
 
Again, for the raccoon, the COPECs were a subset of those identified for the spotted 
sandpiper.  The only exception was the identification of pyrene, HPAHs, and TPAHs as 
additional COPECs for the raccoon.   
 
Chemicals identified as uncertain COPECs due to the lack of a TRV are discussed in the 
uncertainty assessment of Section 11—the wildlife risk assessment, and presented in Table 
11-19.  
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6 BASELINE SURFACE WATER RISK ASSESSMENT 

This section presents the baseline surface water risk assessment for the COPECs identified in 
the Phase 2 SLERA (see Section 5.4.1).  The objective of the surface water risk assessment is 
to address the following risk question: 

• Are the levels of contaminants in surface water from the Study Area greater than 
surface water toxicity-based values for the survival, growth, or reproduction of 
phytoplankton, zooplankton, bivalves, benthic macroinvertebrates, and fish?  

 
Because the risk question applies to five receptor groups, there are five LOEs associated with 
the surface water risk assessment.  The risk assessment results for these five LOEs are 
incorporated into the WOE evaluation completed in Section 14. 
 
In the surface water Phase 2 SLERA presented in Section 5, five COPECs were identified—
barium, copper, total DDx, carbon disulfide, and cyanide.  These COPECs were further 
evaluated as described in the following sections.   
 

6.1 Exposure Assessment  

For the baseline risk analyses, EPCs were based on Study Area-wide 95% UCL of the mean, 
with MDLs used for non-detected chemicals.  The use of Study Area-wide EPCs is justified 
given that the surface water dataset shows no evidence of spatial variation across the Study Area 
(see Figures 6-1 through 6-5).  As a result, 95% UCLs on the Study Area-wide mean surface 
water concentrations, which are used to assess risk, are appropriate because the larger sample 
size associated with the full dataset improves the precision of the 95% UCLs as conservative 
estimators of the mean.  Any isolated maximum value does not warrant examination on a smaller 
spatial scale.  For copper, Figure 6-2 shows there are scattered lower and higher values 
throughout the Study Area.  These scattered higher values in general exceed the majority of the 
values by less than a factor of 2.  One value, at CM 2.42 (90.2 micrograms per liter [µg/L]), 
exceeds all other values by a factor of approximately 4 (next highest value is 25.1 µg/L). 
 
For cyanide, an additional analysis was performed to predict free cyanide from total cyanide.  
Predicting free cyanide is appropriate for the baseline risk analyses because the cyanide SL 
used is the ambient aquatic life water quality criterion (USEPA 1985a), which is based on 
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free cyanide rather than the total cyanide measured in the surface water samples.  As 
discussed by USEPA, the apparent toxicity to aquatic organisms is mainly due to hydrocyanic 
acid and the cyanide ion, which when combined, constitute the free cyanide.  Free cyanide is 
a more applicable indicator of toxicity because total cyanide can include organic cyanides 
and relatively stable metallocyanides, which have a lower toxicity.   
 
Cyanide speciation was performed using PHREEQC Version 3.2 (Parkhurst and Appelo 
1999), a speciation program provided by U.S. Geological Survey.  Thermodynamic 
parameters were taken from the MINTEQ Version 4 (Allison et al. 1991) thermodynamic 
database because it includes data for the cyanide-metal complexes (HydroGeoLogic and 
Allison Geoscience 1998).  Input parameters for each sample included the concentration of 
cyanide, metals (aluminum, barium, beryllium, calcium, cadmium, chromium, copper, iron, 
lead, mercury, potassium, magnesium, manganese, nickel, silver, sodium, and zinc), and 
select anions (bromide, chloride, sulfide, and nitrate), as well as oxygen, alkalinity, pH, and 
temperature.  Input parameters and output data are included Attachment B1.  Total cyanide 
concentrations ranged from 5 to 52 µg/L; free cyanide ranged from 1 to 28 µg/L.  From the 
output, a 95% UCL free cyanide concentration was calculated for use in the baseline risk 
analyses. 
 

6.2 Measures of Effect 

For the surface water Phase 2 SLERA, SLs were selected from a hierarchy provided by 
USEPA (see Section 5.3.1).  For the baseline risk analyses, alternative chronic threshold 
values were selected for cyanide, copper, barium, and total DDx and are discussed in the 
following sections.  In the absence of alternative toxicity data for carbon disulfide, the 
chronic threshold value remained the same at 0.92 µg/L (USEPA 2006a).  The chronic 
threshold values used in the baseline risk analyses are presented in Table 6-1.   
 

6.2.1 Cyanide 

The Phase 2 SLERA SL selected for cyanide is the national recommended marine chronic 
criterion of 1.0 µg/L (USEPA 2015a).  This criterion was developed by USEPA (1985a).  Since 
that time, new toxicity data for cyanide have been published in the scientific literature.  The 
Water Environment Research Federation (WERF) undertook a study to re-evaluate the 
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criterion using the new data (Gensemer et al. 2007).  A toxicity study conducted with four 
species of crab (genus Cancer) resulted in a genus mean acute value that was higher than that 
reported in the USEPA criteria document (Brix et al. 2000).  In addition, toxicity tests 
conducted with the East Coast rock crab (Cancer irroratus) resulted in species mean acute 
values (SMAVs) that were higher than those reported in the USEPA document 
(Northwestern Aquatic Sciences 2005a, 2005b, 2005c as cited by Gensemer et al. 2007).  In 
the USEPA criteria document for cyanide, the genus Cancer as represented by C. irroratus 
was the most sensitive genus tested, with an SMAV of 4.89 µg/L (USEPA 1985a).  With the 
new data on the sensitivity of retested C. irroratus, this species is less sensitive with an 
SMAV of 22.11 µg/L (Gensemer et al. 2007).  Using the new toxicity data for all five Cancer 
species cited in Gensemer et al. (2007), the range in sensitivity for this genus is 22.1 to 
153.1 µg/L.  A new SMAV for this genus is 84.7 µg/L, making this genus the third most 
sensitive genus for the new marine acute criterion calculation (Gensemer et al. 2007).  
Combining these new data with those from the criteria document, WERF recalculated the 
marine acute and chronic criteria.  The revised marine acute criterion was 5.5 µg/L, and the 
revised chronic criterion was 1.1 µg/L.  The revised chronic criterion of 1.1 µg/L was used in 
the baseline risk analyses as an alternative to the 1.0 µg/L SL used in the Phase 2 SLERA (see 
Table 5-1).  
 

6.2.2 Copper 

The Phase 2 SLERA SL selected for copper of 3.1 µg/L is the USEPA Region 3 Biological 
Technical Assistance Group (BTAG) marine screening benchmark (USEPA 2006b).  NYSDEC 
recommends an alternative chronic threshold value for the New York-New Jersey (NY/NJ) 
Harbor of 5.6 µg/L (NYSDEC 1998).  Because the Study Area is part of the NY/NJ Harbor 
Estuary (USEPA 2015b), this alternative chronic threshold value was selected for the baseline 
risk analyses.  

6.2.3 Barium  

There is no marine water quality benchmark for barium; the SL of 4 µg/L used in the Phase 2 
SLERA is a freshwater chronic value from USEPA Region 3 BTAG freshwater screening 
benchmarks (USEPA 2006a).  This value is a national Tier II value from Suter and Tsao 
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(1996)12, and is based on the median lethal concentration for 50% of the test organisms 
(LC50s) for four species, two of which are not native to North America.  The four species 
represent three taxa needed for criteria development, and one chronic study, a 21-day test 
with the water flea, Daphnia magna, which resulted in 16% reproductive impairment 
(Biesinger and Christensen 1972).  After application of an appropriate acute safety factor and 
an appropriate acute to chronic ratio (ACR), the 4 µg/L SL was derived.  A search of USEPA’s 
Ecotoxicology (ECOTOX) online database (USEPA 2015c) found more recent freshwater 
toxicity data, including data for native species.  With these additional data, LC50s for five 
native species that represent four taxa needed for criteria development were represented.  
Following the same Tier II methods used by Suter and Tsao (1996), a secondary acute value 
(SAV) of 11,446 µg/L was derived (see Attachment B2 for details).  The SAV was divided by 
an ACR of 28.93 to derive a final chronic value (FCV) of 404 µg/L.  Although this value is 
only based on four taxa needed for criteria development rather than the required eight, it 
was selected as an alternative chronic threshold value for the baseline risk analyses because it 
includes more recent toxicity data and excludes data for non-native species.  This is an order 
of magnitude below surface ocean dissolved barium concentrations measured along the 
northeastern United States seaboard during the 2010 US-GEOTRACES North Atlantic cruise 
in 2010 (Grissom 2015). 
 

6.2.4 Total DDx 

The Phase 2 SLERA SL of 0.000011 µg/L used for total DDx is an NYSDEC water quality 
standard for the protection of wildlife (NYSDEC 1998).  Because this standard is based on 
protecting wildlife, it is not applicable for the protection of aquatic life such as plankton, 
benthic invertebrates, or fish who are directly exposed.  USEPA’s (1980a) criteria document 
includes acute toxicity data for six saltwater species of invertebrates, with the most sensitive 
being the brown shrimp (Farfantepenaeus aztecus) with a 96-hour LC50 of 0.14 µg/L.  Acute 
toxicity tests with 11 species of saltwater fish result in a range of LC50 values from 0.26 to 
89 µg/L.  No chronic data are available for any saltwater species.  A search of USEPA’s 
ECOTOX online database did not find any more recent toxicity data for total DDx.  Using the 

                                                 
12 The Tier II methods used by Suter and Tsao (1996) are based on Tier II methods described in 
U.S. Environmental Protection Agency’s Proposed Water Quality Guidelines for the Great Lakes System 
(USEPA 1993a). 
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acute toxicity data for the 17 species of invertebrates and fish, USEPA (1980a) derived an 
SAV of 0.13 µg/L.  Because there are no chronic threshold values to derive an ACR, a value of 
17.9 was used as recommended by Suter and Tsao (1996) for when there are fewer than three 
ACRs available.  Using this ACR, an FCV of 0.0073 µg/L was derived and used as an 
alternative threshold value for total DDx in the baseline risk analyses.   
 

6.3 Risk Characterization 

The results of the baseline surface water risk analyses are presented in Table 6-2, with 
supporting analyses in Attachment A2.  Using alternative threshold values for the marine 
species under evaluation, the HQs for barium, copper, total DDx, and carbon disulfide are 
less than 1.0, with an HQ of 1.1 for cyanide.  Evaluation of the model-estimated free cyanide 
concentrations concluded that, of the 360+ surface water samples that were analyzed 
(Phase 1 plus Phase 2), there were 2 samples with higher concentrations than the range of 
0.03 to 9.68 µg/L throughout the Study Area (see Figure 6-5).  These two samples were 
collected from Dutch Kills at approximately CM 1.5 (free cyanide concentration of 27.7 
µg/L), and English Kills at approximately CM 3.1 (free cyanide concentration of 23.7 µg/L).  
The Dutch Kills sample was collected from station DK011 at the head of the tributary and 
the English Kills sample was collected from station EK006, approximately mid-way between 
the head and mouth of this tributary (see Figure 4-1).  If these two sample results are not 
included in the dataset, the 95% UCL free cyanide concentration is below the chronic 
threshold value, resulting in an HQ of 0.8.   
 

6.4 Uncertainty Assessment  

The following subsections discuss uncertainties in the surface water risk assessment that 
could result in an over or under estimation of risk.   
 

6.4.1 Uncertainties with Exposure Assessment  

The surface water baseline risk analyses used Study Area-wide 95% UCL contaminant 
concentrations.  Using a Study Area-wide concentration does not provide an evaluation of 
smaller scale variations in contaminant concentrations within the Study Area.  This could 
over or under estimate risk if there were small-scale variations in contaminant 
concentrations.  However, as described in Section 6.1 and presented in Figures 6-1 through 
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6-9, an examination of the spatial distribution in the surface water COPECs in the Study 
Area did not reveal variations that warranted a subarea evaluation.   

For carbon disulfide, although there were six samples with concentrations above the chronic 
threshold value (see Figure 6-4), carbon disulfide was not detected in 310 of 335 surface 
water samples; this resulted in overall 95% UCL below the SL.   
 
For cyanide, an additional analysis was performed to predict free cyanide from total cyanide 
(see Section 6.1).  This was necessary because total cyanide was measured in the surface 
water samples, but free cyanide is a more applicable indicator of toxicity (USEPA 1985a).  
Free cyanide was predicted using a speciation program provided by the U.S. Geological 
Survey (PHREEQC Version 3.2).  Input parameters were based on measured surface water 
data, and thermodynamic parameters were taken from the MINTEQ Version 4 
thermodynamic database.  Although as expected, the analysis resulted in predicted free 
cyanide concentrations that were lower than the measured total cyanide concentrations, the 
use of a model to predict free cyanide introduces uncertainty into the exposure assessment 
that could result in an over estimation or under estimation of risk.  The two sample results 
with higher concentrations than the overall concentration range (see Figure 6-5) were tested 
statistically as potential outliers.  Based on a review of cumulative probability plots, the data 
were log-transformed.  Log-transformed free cyanide concentrations were tested for the 
presence of outliers using the median absolute deviation method (MAD; NIST/SEMATECH 
2013).  The two highest free cyanide concentrations resulted in z scores that were greater 
than 3.5 (3.7 and 3.6 for estimated free cyanide concentration values of 27.7 and 23.7 µg/L, 
respectively; MAD = 0.33), and therefore, were identified as outliers.  If these two sample 
results are not included in the dataset, the 95% UCL free cyanide concentration is below the 
chronic threshold value, resulting in an HQ of 0.8.   
 

6.4.2 Uncertainties with Measures of Effect 

The SL hierarchy used in the Phase 2 SLERA was provided by USEPA (see Section 5.3.1).  
Some of the SLs were less relevant because they were based on protecting higher trophic-
level organisms through food-chain exposure or because they were freshwater-based.  Use of 
these SLs could result in an over or under estimate of risk.  For others, more recent toxicity 
data are available.  Further evaluation of the SLs used to identify the COPECs (barium, 
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copper, cyanide, and DDx) suggests that these SLs were conservative, and therefore, likely 
over estimated risk.  Therefore, as described in Section 6.2, alternative chronic threshold 
values were used for the baseline risk analyses that are more relevant to the marine species 
under evaluation.  For some of the COPECs, the chronic thresholds used in the baseline risk 
analyses were developed through a literature search for more recent toxicity data, and for 
others, toxicity data that were not relevant (e.g., for non-native species) were omitted.  The 
chronic threshold values were developed using nationally recommended procedures that are 
based on early sensitive life stage tests (USEPA 1985b).   
 

6.4.3 Uncertain COPECs 

As a result of the Phase 2 SLERA, there were a number of chemicals identified as uncertain 
COPECs due to the lack of an SL from the sources used, as directed by USEPA, or because an 
RL for non-detects exceeded an SL.  These uncertain COPECs are listed in Table 6-3.  With 
the exception of benzaldehyde, the PAHs, and beta BHC, the FoD is less than 5% for all the 
uncertain COPECs (see Table 5-6); therefore, it is unlikely that these uncertain COPECs 
would contribute to risks to aquatic life in the Study Area.  For benzaldehyde, a chronic 
value of 1,410 µg/L was estimated using USEPA’s Ecological Structure Activity Relationships 
(ECOSAR) program (Mayo-Bean 2012).  The 95% UCL concentration measured in the 
surface water of the Study Area was 0.55 µg/L, which is three orders of magnitude lower 
than the estimated chronic value.  For the PAHs, maximum surface water concentrations are 
all below the FCVs presented in USEPA (2003) for the derivation of EqP-based sediment 
benchmarks.  For beta BHC, the maximum surface water concentration is below the USEPA 
Region 4 surface water screening value (USEPA 2018).  Table 6-3 also lists uncertain 
COPECs for which the FoD is less than 5% but for which the RL exceeded an SL.  For these 
uncertain COPECs, it is possible that the infrequent detections are spatially focused and/or 
are at much greater levels than the RL, indicating the existence of a hotspot for that COPEC.  
The range of FoDs for the 12 uncertain surface water COPECs in this category is 0% to 5.0%.  
A review of the detected concentrations and spatial distribution of these uncertain COPECs 
indicates that, in general, there is no evidence to suggest there are any hotspots associated 
with these uncertain COPECs.  The very limited detected concentrations that are elevated 
relative to the RL tend to be higher in the upper reaches of the Study Area (i.e., CM 2+) and 
Whale Creek, but these concentrations are, at most, a factor of two to three higher than the 
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RL and occur very infrequently (i.e., even if the FoD is close to 5%, only a small number of 
the detected concentrations are elevated above the RL).  
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7 BASELINE EPIBENTHIC BIVALVE RISK ASSESSMENT  

This section presents the baseline epibenthic bivalve risk assessment for the COPECs 
identified in the Phase 2 SLERA (see Sections 5.4.1 and 5.4.3).  This section addresses the 
following risk questions: 

• Are the levels of contaminants in surface water from the Study Area greater than 
surface water toxicity-based values for the survival, growth, or reproduction of 
bivalves? 

• Is the accumulation of bioaccumulative contaminants in ribbed mussels sufficient to 
cause adverse effects to Study Area bivalves?  

 
The first risk question above represents one of the LOEs evaluated in the surface water risk 
assessment (see Section 6).  The second risk question above represents two additional LOEs 
evaluated as part of the bivalve risk assessment because tissue concentrations in ribbed 
mussels are compared to two different sets of CBRs.  The risk assessment results for these 
three LOEs are incorporated into the WOE evaluation completed in Section 14. 
 
As discussed in the BERA PF (Anchor QEA 2014a), and with USEPA following the BERA PF 
Workshop in August 2016, although bivalves were observed during the Phase 1 surveys (see 
Phase 1 DSR Submittal No. 1 [Anchor QEA 2013b] and Phase 1 DSR Submittal No. 2 
[Anchor QEA 2013c]), there was consensus that collecting sufficient tissue mass for most 
bivalve species for chemical analysis would not be feasible.13  Therefore, as presented in the 
BERA PF, the ribbed mussel (Geukensia demissa) was selected as the representative species 
for this receptor group because some had been observed in the crevices of the bulkhead in 
the Study Area, and due to their size, they are able to provide sufficient tissue mass for 
chemical analysis (see the BERA PF [Anchor QEA 2014a] Section 5.2.2.3 for information on 
the habitat needs of epibenthic invertebrates, including ribbed mussels).  However, as 
discussed below, a caged bivalve study was implemented due to the aforementioned 
challenges associated with collecting sufficient mussels in the Study Area for chemical 
analysis.   

                                                 
13 See Phase 1 DSR Submittal No. 1 (Anchor QEA 2013b), Table 3-31, and Phase 1 DSR Submittal No. 2 
(Anchor QEA 2013c), Table 3-18, for the enumeration of bivalves during the Phase 1 surveys. 
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7.1 Surface Water 

The surface water risk assessment described in Section 6 is applicable to the baseline risk 
analyses for bivalves.  Because the approach is based on USEPA’s NRWQC or threshold 
values that are protective of sensitive life stages, the evaluation is appropriate to assess risks 
to bivalves in the Study Area.  Five chemicals were identified as COPECs in the Phase 2 
SLERA; these were barium, copper, total DDx, carbon disulfide, and cyanide.  For the 
baseline risk analyses, HQs were calculated using alternative threshold values for some of the 
COPECs.  These thresholds were based on a literature review, evaluation of the toxicity data 
presented in the relevant ambient water quality criteria documents, or an evaluation of 
recent toxicity data in the USEPA ECOTOX database.  Using the alternative chronic 
threshold values, surface water HQs for barium, copper, total DDx, and carbon disulfide were 
less than 1.0, and for cyanide, the surface water HQ was 1.1 (see Section 6.3).  As discussed in 
Section 6.3, 2 of the 360+ surface water samples exhibited cyanide concentrations that could 
possibly reflect sources of cyanide to Dutch Kills and English Kills.  If these two sample 
results are not included in the dataset, the 95% UCL free cyanide concentration is below the 
chronic threshold value, resulting in an HQ of 0.8 (see Section 6.4.1).   
 

7.2 Bivalve Tissue  

Due to the challenges associated with collecting ribbed mussels in the field, a caged bivalve 
study was conducted over a 60-day period in the Study Area to provide the bivalve tissue 
necessary for the Phase 2 SLERA and baseline risk analyses (see Section 4.2.5.2).  For each of 
the ten caged bivalve locations, 20 to 30 bivalves were composited into a single sample to 
provide sufficient tissue mass for chemical analysis.  In the Phase 2 SLERA, HPAH, TPAH, 
dieldrin, and total PCB congeners were identified as bivalve COPECs based on USEPA 
Region 2 CBRs (see Section 5.4.3 and Table 5-11).  In the baseline risk analyses, these 
COPECs are evaluated further by using USEPA Region 2 CBRs and NCG CBRs to bound the 
risk estimates, and by examining the spatial distribution of bivalve tissue COPEC 
concentrations in the Study Area.  
 

7.2.1 Exposure Assessment 

For the baseline risk analyses, bivalve tissue EPCs were based on the 95% UCL of the ten 
sample locations for a Study Area-wide EPC.  The 95% UCLs were calculated using MDLs for 
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non-detected chemicals, rather than the more conservative RLs used in the Phase 2 SLERA.  
For dieldrin, the EPC is the maximum tissue concentration because the number of detected 
concentrations is less than four and a 95% UCL cannot be calculated. 
 

7.2.2 Measures of Effect 

The measures of effect for the baseline risk analyses were selected to represent a range of 
CBRs from the NOEC to the lowest observed effect concentration (LOEC).  Two sets of CBRs 
were used to provide upper- and lower-bound estimates of potential risk.  One set for 
selected chemicals was provided by USEPA and is referred to as the USEPA Region 2 CBRs 
(USEPA 2014b).  The other set was selected from the USACE Environmental Residue Effects 
Database (USACE 2013) and from USEPA’s PCB Residue Effects Database (USEPA 2007a) 
and is referred to as the NCG CBRs.   
 
Both the USEPA Region 2 and the NCG CBRs were selected from the scientific literature 
through an extensive search of multiple sources, and the values selected were the most 
appropriate from the citations that were ultimately selected.  However, the NCG CBRs have 
been interpreted by USEPA to be less conservative than those selected by USEPA for the 
Lower Passaic River Study Area.  Both sets of CBRs were selected based on whole-body14 
tissue residues for the assessment endpoints of survival, growth, and reproduction.  Both sets 
of CBRs were consistent with USEPA guidance, and consistent with USEPA toxicity values at 
other similar sediment sites (e.g., the Lower Passaic River Study Area is only 10 miles from 
Newtown Creek).  Further discussion regarding selection of the USEPA Region 2 and the 
NCG CBRs is presented in the uncertainty assessment in Section 7.4.2.  
 
The CBRs used in the baseline risk analyses for bivalves are presented in Table 7-1.  
 

7.2.3 Risk Characterization 

The baseline risk analyses for bivalves are presented in Table 7-2, with supporting analyses in 
Attachment A12.  For each of the COPECs, Table 7-2 shows the FoD, the EPC (typically the 
95% UCL), the selected NOECs and LOECs, and the corresponding NOEC-based and LOEC-

                                                 
14 Note that the whole-body USEPA Region 2 CBR for total PCB congeners in invertebrates was estimated from 
gonad and muscle tissue residue results. 
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based HQs to provide upper- and lower-bound risk estimates.  These can be summarized as 
follows: 

• When using the NCG CBRs, HQs for bivalves for all COPECs are below 1.   
• When using the USEPA Region 2 CBRs: 

− The LOEC-based HQs for HPAH and TPAH are similar, ranging from 1.7 to 1.9, 
respectively, and for the NOEC-based HQs, ranging from 17 to 19, respectively.   

− For dieldrin, the HQs range from 0.62 to 3.1 based on the LOEC and NOEC, 
respectively. 

− For total PCB congeners, the HQs range from 3.9 to 13 based on the LOEC and 
NOEC, respectively.   

 
As shown in Figures 7-1 through 7-4, the bivalve tissue concentrations were found to be 
highest in English Kills for total HPAH, total PAH (17), dieldrin, and total PCB congeners, 
with tissues from Maspeth Creek showing the next highest COPEC concentrations.  
Additionally, the tissue concentrations of these COPECs show a tendency to increase as they 
move upstream, with Maspeth Creek and English Kills exhibiting tissue concentrations above 
the USEPA Region 2 CBR LOEC values for total HPAH, total PAH (17), and total PCBs.  
Bivalve tissue concentrations of total PCBs exceeded the USEPA Region 2 CBR LOEC values 
at all but the most downstream Newtown Creek location and in Whale Creek.  Bivalve tissue 
concentrations of dieldrin were only detected in Maspeth Creek and English Kills, but both 
locations exceeded the USEPA Region 2 CBR LOEC values.  All caged bivalve tissue COPEC 
concentrations were below the NCG CBR NOEC values.  Overall, bivalve tissue 
accumulation of COPECs are associated with HQs greater than 1 to bivalves when compared 
to USEPA Region 2 CBRs, and HQs less than 1 to bivalves when compared to NCG CBRs.  
Uncertainties associated with the bivalve tissue exposure assessment, measures of effect, and 
risk characterization are presented in Section 7.1.  The caged bivalve tissue accumulation 
LOE is incorporated into the WOE approach in Section 14.   
 

7.3 Overall Risks to Bivalves 

Three LOEs are used to evaluate potential risks to bivalves—one based on the concentrations 
of COPECs in surface water, a second based on the comparisons between COPEC 
concentrations in the tissue of ribbed mussels from a caged bivalve study to USEPA Region 2 
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CBRs, and a third based on a comparison between the ribbed mussel COPEC concentrations 
and NCG CBRs.  As discussed in the introduction to the bivalve risk assessment and 
presented in the BERA PF (Anchor QEA 2014a), although bivalves were observed during the 
Phase 1 surveys (see Phase 1 DSR Submittal No. 1 [Anchor QEA 2013b] and Phase 1 DSR 
Submittal No. 2 [Anchor QEA 2013c]), USEPA determined that collecting sufficient tissue 
mass for most bivalve species for chemical analysis would not be feasible.15  Therefore, the 
ribbed mussel (Geukensia demissa) was selected as a representative species for this receptor 
group in a caged bivalve study because some had been observed in the crevices of the 
bulkhead in the Study Area, and due to their size, they are able to provide sufficient tissue 
mass for chemical analysis (see the BERA PF [Anchor QEA 2014a] Section 5.2.2.3 for 
information on the habitat needs of epibenthic invertebrates, including ribbed mussels).     
  
Applying the results of the surface water risk assessment to the ribbed mussels, HQs are less 
than 1 for barium, copper, total DDx, and carbon disulfide in surface water, and greater than 
1 for cyanide (see Section 6.3).  As described in Section 6.4.1, if 2 of the 360+ surface water 
samples with the highest cyanide concentrations are not included in the dataset, the 95% 
UCL free cyanide concentration is below the chronic threshold value, resulting in an HQ of 
0.8.   
 
Based on COPEC concentrations in Study Area ribbed mussel tissue, HQs are less than 1 
using the NCG CBRs for all COPECs.   
 
When using the USEPA Region 2 CBRs, HQs are greater than 1 for HPAH and TPAH based 
on the USEPA Region 2 LOEC.  Caged bivalves from Maspeth Creek and English Kills appear 
to be the primary contributors to these exceedances.  For total PCB congeners, HQs are 
greater than 1 using the USEPA Region 2 LOEC.  Tissue concentrations for caged bivalves 
from English Kills contribute most to the HQs based on the USEPA Region 2 LOEC, followed 
by caged bivalves from Maspeth Creek and those located at approximately CM 2.3 (see Figure 
7-4).   
 

                                                 
15 See Phase 1 DSR Submittal No. 1 (Anchor QEA 2013b), Table 3-31, and Phase 1 DSR Submittal No. 2 
(Anchor QEA 2013c), Table 3-18, for the enumeration of bivalves during the Phase 1 surveys. 
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7.4 Uncertainty Assessment 

The following subsections discuss uncertainties in the bivalve risk assessment that could 
result in an over or under estimation of risk.  Uncertainties associated with the surface water 
baseline risk analyses are presented in Section 6.4. 
 

7.4.1 Uncertainties with Exposure Assessment 

Bivalve tissues were collected from mussels exposed in a caged bivalve study.  Although this 
represents an in situ exposure, the effect of a caged environment on bivalve accumulation of 
COPECs is unknown.  This could result in an over or under estimation of risk.   

The caged bivalve study was designed to prevent the bivalves from contacting the sediment 
because during the Phase 1 surveys, ribbed mussels in the Study Area were observed in 
bulkhead crevices or attached to pilings, and therefore, were primarily exposed to surface 
water.  The tissue residue approach used in the BERA with field-measured tissue COPEC 
concentrations, by definition, takes into account all exposure pathways.  It is acknowledged 
that some bivalves, such as oysters, may have more exposure to sediment than the ribbed 
mussels used in the BERA; therefore, risks to oysters may be under estimated.  However, the 
sediment exposure pathway is likely limited in the Study Area for the following reasons:  

• First, the surface sediment provides poor habitat for these organisms (i.e., soft 
substrate rather than the hard substrate required by oysters to develop oyster beds, 
and low DO).  In general, oysters require a hard substrate for the settlement of the 
larval stage oyster (EOBRT 2007; Tamburri et al. 2008).  Oysters develop through 
various free-swimming larval stages before attaching to a hard substrate and 
becoming sessile (EOBRT 2007).  Settlement is a behavioral response that can be 
repeated (which means they can move to a new substrate) and is followed by 
metamorphosis; when metamorphosis is complete, the change is permanent (EOBRT 
2007). 

• Second, exposure to chemicals in the surface sediment is likely to be limited because 
oysters are filter feeders, and thus are exposed primarily to chemicals in the water 
column. 

 



 
 
  Baseline Epibenthic Bivalve Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 73 181037-01.01 

The bivalve tissue EPCs are based on Study Area-wide 95% UCL tissue concentrations.  
Using a Study Area-wide concentration does not provide an evaluation of smaller scale 
variations in contaminant concentrations within the Study Area.  This could over or under 
estimate risk if there were small-scale variations in contaminant concentrations.  However, 
using 95% UCL tissue concentrations is a conservative estimate of the mean contaminant 
concentrations in the tissue, and therefore, likely will over estimate risk to the bivalves.  
Furthermore, because dieldrin was detected in only two of the ten samples, risk estimates are 
based on a maximum concentration, which likely over estimates risk to bivalves at other 
locations where dieldrin was not detected in bivalve tissue (see Figure 7-1). 
 

7.4.2 Uncertainties with Measures of Effect 

Two sets of CBRs were used to assess potential risks to bivalves—NCG CBRs and USEPA 
Region 2 CBRs.  When using the NCG CBRs, HQs for all COPECs are less than 1.  In 
contrast, when using the USEPA Region 2 LOECs, HQs are greater than 1 for HPAH, TPAH, 
and total PCB congeners (see the summary in Section 7.2.3, Table 7-2, and Figures 7-1 
through 7-4). 
 
Both the USEPA Region 2 and the NCG CBRs were selected from the scientific literature 
through an extensive search of multiple sources, and the values selected were the most 
appropriate from the citations that were ultimately selected.  Both sets of CBRs were selected 
based on whole-body tissue residues for the assessment endpoints of survival, growth, and 
reproduction.  Both sets of CBRs were consistent with USEPA guidance, and consistent with 
USEPA toxicity values at other similar sediment sites (e.g., the Lower Passaic River Study 
Area is only 10 miles from Newtown Creek).   
 
The NCG CBRs were selected based on the assessment endpoints, measurement endpoints, 
and risk questions presented in Section 3.2 and Table 3-1 of this BERA (i.e., they were 
selected for studies assessing survival, growth, or reproduction using measured whole-body 
tissue concentrations).  The NCG CBRs were selected from databases rather than primary 
literature sources.  Although these databases do contain species-specific data, if adequate 
species-specific information is not available, it is appropriate to use a CBR derived from a suitable 
combination of studies and species.  This was case for bivalves, with effects data for other 
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invertebrates being used (e.g., water fleas, midges, and amphipods).  Extrapolating from these 
species to bivalves could introduce some uncertainties.  Species vary with respect to the uptake, 
metabolism, and depuration of chemicals.  Therefore, use of CBRs for species other than 
bivalves might result in an over or under estimation of risk.  However, the use of 
conservative NOECs likely will result in an over estimation of risk.   

Some of the USEPA Region 2 CBR studies were not based on whole-body tissue residues, 
whereas others used alternative measurement endpoints rather than survival, growth, or 
reproduction.  For example, the total PCB congener tissue CBR for the adult oysters was not 
based on a measured whole-body concentration but was estimated by applying the ratio of 
lipids in adult oyster tissue to eggs to oyster egg threshold concentrations from the dietary 
exposure studies by Chu et al. (2000, 2003).  Such an estimation introduces uncertainties into 
the derived oyster CBR.   
 
The USEPA Region 2 HPAH and TPAH CBRs are based on impaired gametogenesis, 
including deformation of gametes and follicles in blue mussel (Mytilus edulis) following 
aqueous exposure for 4 weeks to fluoranthene (Eertman et al. 1995).  The LOEC, 220 µg/kg 
wet weight, is based on the lowest exposure at 4 weeks adjusted from dry weight assuming 
an 80% water content in mussels.  In the same study, blue mussels were also exposed to 
benzo(a)pyrene that also caused deformation of gametes and follicles in blue mussel.  The 
estimated LOEC for benzo(a)pyrene was higher at 302 µg/kg wet weight (Eertman et al. 
1995).  The use of the lower fluoranthene LOEC as the CBR for HPAH and TPAH may add 
some uncertainty to the risk estimates.  
 

7.4.3 Uncertain COPECs 

As a result of the Phase 2 SLERA, some chemicals were identified as uncertain COPECs for 
bivalves due to the lack of a tissue SL.  These uncertain COPECs are listed in Table 7-3 and 
consist of individual PAHs, five pesticides, and 2,3,7,8-tetrachlorodibenzofuran 
(2,3,7,8-TCDF).  The FoD was greater than 5% for most of the uncertain PAHs, one of the 
pesticides, hexachlorobenzene, and 2,3,7,8-TCDF.  The assessment of individual PAHs is 
accounted for by the evaluation of HPAH and TPAH.  By not quantifying the risks for 
hexachlorobenzene and 2,3,7,8-TCDF, risks to bivalves could be under estimated.  The FoD 
was zero for the remaining pesticides, therefore, it is unlikely that these uncertain COPECs 
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would contribute to the risks to bivalves in the Study Area.  There were no uncertain 
COPECs identified on the basis of an FoD less than 5% but for which the RL was greater 
than the SL. 
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8 BASELINE BENTHIC MACROINVERTEBRATE RISK ASSESSMENT  

This section presents the baseline benthic macroinvertebrate risk assessment for the COPECs 
identified in the Phase 2 SLERA (see Sections 5.4.1, 5.4.2, and 5.4.3).  The assessment is based 
on 12 LOEs that include a comparison of media COPEC concentrations to media-specific 
toxicity thresholds, an evaluation of the benthic community using metrics such as richness 
and abundance, and an assessment of sediment toxicity based on 10-day and 28-day toxicity 
tests.   
 
The specific LOEs are as follows: 

• Comparison of surface water concentrations to benchmarks 
• Comparison of tissue concentrations to USEPA Region 2 CBR benchmarks 
• Comparison of tissue concentrations to NCG CBR benchmarks 
• Comparison of sediment concentrations to benchmarks 
• Comparison of ∑SEM – AVS concentrations to benchmarks 
• Comparison of porewater concentrations to benchmarks 
• Comparison of benthic macroinvertebrate community metrics in Study Area and 

reference area locations 
• Comparison of benthic macroinvertebrate community metrics with bulk sediment 

concentrations 
• Direct laboratory test measure of 28-day toxicity to test amphipods; exposure 

measured in bulk sediment 
• Direct laboratory test measure of 28-day toxicity to test amphipods; exposure 

measured in porewater 
• Direct laboratory test measure of 10-day toxicity to test amphipods; exposure 

measured in bulk sediment 
• Direct laboratory test measure of 10-day toxicity to test amphipods; exposure 

measured in porewater 
 
Taken together, these LOEs address the primary risk questions for the benthic 
macroinvertebrate community in the Study Area as detailed in Table 3-1.  The risk 
assessment results for these 12 LOEs are incorporated into the WOE evaluation presented in 
Section 14. 
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8.1 Surface Water  

This section addresses the surface water LOE for benthic macroinvertebrates to answer the 
following risk question: 

• Are the levels of contaminants in surface water from the Study Area greater than 
surface water toxicity-based values for the survival, growth, or reproduction of 
benthic macroinvertebrates? 

 
The surface water baseline risk analyses described in Section 6 are applicable to benthic 
macroinvertebrates.  Because the approach is based on USEPA’s NRWQC or threshold values 
that are protective of sensitive life stages, the evaluation is appropriate to assess risks to 
benthic macroinvertebrates in the Study Area.  Five COPECs were identified as a result of 
the surface water Phase 2 SLERA—barium, copper, total DDx, carbon disulfide, and cyanide.  
For the baseline risk analyses, HQs were calculated using less conservative exposure 
concentrations, and for some of the COPECs, alternative threshold values.  These thresholds 
were based on a literature review, evaluation of the toxicity data presented in the relevant 
ambient water quality criteria documents, or an evaluation of recent toxicity data in the 
USEPA ECOTOX database.  As presented in Section 6.3, using these alternative threshold 
values, the surface water HQs for barium, copper, total DDx, and carbon disulfide are less 
than 1.0, and for cyanide the surface water HQ is 1.1 (see Table 6-2).  The spatial distribution 
of cyanide in surface water is discussed in the surface water risk characterization 
(Section 6.3) and as part of the WOE evaluation (Section 14).  
 

8.2 Benthic Biota Tissue  

This section addresses the tissue-residue-based LOE for benthic macroinvertebrates (as 
represented by polychaetes) exposed to bioaccumulative contaminants in the Study Area.  As 
discussed in the BERA PF, due to the challenges associated with collecting sufficient 
polychaete tissue in the field for chemical analysis, a laboratory-based bioaccumulation test 
was performed instead using the polychaete Nereis virens (formerly known as Neanthes 
virens).  This test was performed to answer the following risk question:  

• Is the accumulation of contaminants from the Study Area surface sediments in Nereis 
virens sufficient to cause adverse effects to receptors represented by test organisms? 
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A bioaccumulation test was performed by ESI using sediment samples collected from 13 
stations in the Study Area.  Nereis virens were exposed to the sediment samples over a 
28-day exposure period as described in Section 4.2.4.3.  
 
The Phase 2 SLERA for polychaetes described in Section 5.4.3 is applicable to benthic 
macroinvertebrates.  The Phase 2 SLERA identified HPAH, TPAH, dieldrin, 2,3,7,8-TCDD, 
and total PCB congeners as COPECs for polychaetes based on the USEPA Region 2 NOECs 
(see Table 5-12).  Application of the NCG NOECs did not result in the identification of any 
COPECs for polychaetes.  In the baseline risk analyses, the COPECs were evaluated further 
by using USEPA Region 2 CBRs (LOECs and NOECs) and NCG CBRs (NOECs) to bound the 
risk estimates, and by examining the spatial distribution of polychaete tissue COPEC 
concentrations in the Study Area.  The use of two different sets of CBRs results in two LOEs 
for this risk question and two sets of HQs for this measurement endpoint.  
 

8.2.1 Exposure Assessment 

For the baseline risk analyses, polychaete EPCs were based on the 95% UCL for a Study 
Area-wide EPC.  The 95% UCLs were calculated using MDLs for non-detected chemicals, 
rather than the more conservative RLs used in the Phase 2 SLERA.   
 

8.2.2 Measures of Effect 

The measures of effect for the baseline risk analyses were selected to represent a range of 
CBRs from the NOEC to the LOEC.   
 
Two sets of CBRs were used to provide upper- and lower-bound estimates of potential risk.  
One set for selected chemicals was provided by USEPA from the Lower Passaic River Risk 
Assessment (USEPA 2014b) (the USEPA Region 2 CBRs).  The other set was selected from 
the USACE Environmental Residue Effects Database (USACE 2013) and from USEPA’s PCB 
Residue Effects Database (USEPA 2007a) (the NCG CBRs).  Both the USEPA Region 2 and 
the NCG CBRs were selected from the scientific literature through an extensive search of 
multiple sources, and the values selected were the most appropriate from the citations that 
were ultimately selected.  However, the NCG CBRs have been interpreted by USEPA to be 
less conservative than those selected by USEPA for the Lower Passaic River Study Area.  
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Both sets of CBRs were selected based on whole-body16 tissue residues for the assessment 
endpoints of survival, growth, and reproduction.  Both sets of CBRs were consistent with 
USEPA guidance, and consistent with USEPA toxicity values at other similar sediment sites 
(e.g., the Lower Passaic River Study Area is only 10 miles from Newtown Creek).  Further 
discussion regarding selection of the USEPA Region 2 and the NCG CBRs is presented in the 
Uncertainty Assessment, Section 8.5.2. 
 
The CBRs used in the baseline risk analyses for polychaetes are presented in Table 8-1.  
 

8.2.3 Risk Characterization 

The baseline risk analyses for polychaetes are presented in Table 8-2, with supporting 
analyses in Attachment A12.  For each of the COPECs, Table 8-2 shows the FoD, the EPC 
(95% UCL), the selected NOECs and LOECs, and the corresponding NOEC-based and LOEC-
based HQs to provide upper- and lower-bound risk estimates.  These results can be 
summarized as follows:  

• When using the NCG NOECs, HQs for all COPECs are less than 1. 
• When using the USEPA Region 2 CBRs, the LOEC-based HQs for HPAH and TPAH 

are 1.0 and 1.2, respectively, and the NOEC-based HQs are 10 and 11, respectively.  
• For dieldrin and 2,3,7,8-TCDD, the USEPA Region 2 LOEC-based HQs are less than 1 

(0.59 and 0.19, respectively); the USEPA Region 2 NOEC-based HQs are greater than 
1 (2.9 and 1.7, respectively). 

• For total PCB congeners, the HQs are 15 and 48 based on the USEPA Region 2 LOEC 
and NOEC, respectively. 

 
As shown in Figures 8-1 through 8-5, the polychaete tissue concentrations were found to be 
highest in English Kills for total HPAH, total PAH (17), dieldrin, 2,3,7,8-TCDD, and total 
PCB congeners, with tissues from the Turning Basin showing equally high concentrations of 
total HPAH, total PAH (17), and 2,3,7,8-TCDD.  Additionally, the tissue concentrations of 
these COPECs show a tendency to increase as they move upstream, with English Kills and 
the Turning Basin exhibiting tissue concentrations above the USEPA Region 2 CBR LOEC 

                                                 
16 Note that the whole-body USEPA Region 2 CBR for total PCB congeners in invertebrates was estimated from 
gonad and muscle tissue residue results. 
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values for total HPAH, total PAH (17), and total PCB congeners.  Concentrations of 2,3,7,8-
TCDD exceed the USEPA Region 2 CBRs NOEC value in English Kills, the Turning Basin, 
and Whale Creek.  All polychaete tissue COPEC concentrations were below the NCG CBR 
NOEC values.  Overall, polychaete tissue accumulation of COPECs are associated with HQs 
greater than 1 in English Kills and the Turning Basin when compared to USEPA Region 2 
CBRs, and HQs less than 1 for polychaetes when compared to NCG CBRs.  Uncertainties 
associated with the polychaete tissue exposure assessment, measures of effect, and risk 
characterization are presented in Section 8.5.2.  The polychaete tissue accumulation LOE is 
incorporated into the WOE approach in Section 14.   
 

8.3 Sediment Quality Triad 

The SQT uses synoptic data to evaluate risks to the benthic macroinvertebrate community 
using several LOEs that are described in the following subsections as risk questions for 
chemistry, benthic community, and toxicity.  Surficial sediment samples (0 to 15 cm below 
the sediment mudline) for the SQT analyses were collected at 36 Study Area sample locations 
and 24 Phase 2 reference area sample locations (see Figures 4-4 and 4-2a-d, respectively).  
The SQT dataset consists of benthic community structure, sediment toxicity using bioassays, 
and bulk sediment and porewater COPEC chemistry.  The surface sediment, benthic 
community, sediment toxicity, and porewater datasets are presented in Sections 4.2.4.1, 
4.2.4.2, and 4.2.4.3, which describe how the samples were collected, the sampling locations, 
the chemical analyses performed, and the methods used for the toxicity and bioaccumulation 
tests. 

The SQT includes ten LOEs that are intended to answer the primary risk questions identified 
in Table 3-1.  The following LOEs were evaluated as part of the SQT evaluation: 

• Bulk sediment chemistry concentrations, including sediment AVS and SEM 
concentrations, were compared to sediment quality benchmarks, and porewater 
chemical concentrations were compared to surface water chronic threshold values.  
Benthic community data were evaluated using biological metrics and Study Area 
locations were compared to reference conditions.  The outcomes were evaluated 
against COPEC chemistry.  Biological metrics were also evaluated against non-
COPEC stressors to help explain community composition (see Section 8.3.2.4).    
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• Sediment toxicity tests were completed using Leptocheirus plumulosus, a sensitive 
amphipod species commonly used in laboratory bioassays.  The tests consisted of 10-
day acute and 28-day chronic exposures.  Statistical comparisons were made between 
the test controls and Study Area and reference area samples.  Reference envelopes 
were developed to compare the relative Study Area toxicity with that of the four 
Phase 2 reference areas.  Toxicity test results were compared to bulk sediment and 
porewater COPEC concentrations in an effort to identify potential causes of toxicity.   

   
These LOEs are described in detail in the following subsections. 
 

8.3.1 Chemistry 

There are four chemistry LOEs that address the following risk question:  

• Are the levels of contaminants in surface water, surface sediment, and porewater 
from the Study Area greater than benchmarks for the survival, growth, or 
reproduction of benthic macroinvertebrates?  

 
Three of the LOEs include a comparison of bulk sediment and porewater contaminant 
concentrations to benchmarks for the survival, growth, and reproduction of benthic 
macroinvertebrates, and include a comparison of sediment ∑SEM − AVS concentrations to 
benchmarks for effects to benthic macroinvertebrates from exposure to SEM metals 
(cadmium, copper, lead, nickel, and zinc).  These three LOEs also are included as part of the 
evaluation of the sediment toxicity results in Section 8.3.3.  The fourth LOE for surface water 
was evaluated in Section 8.1. 

Bulk sediment chemistry data for the SQT stations are extensive and include results for 
conventionals, metals, and SVOCs, including PAHs, PCB congeners, pesticides, and 
petroleum hydrocarbons.  The chemistry datasets used in the SQT are presented in Section 
4.2.4.1.   
 
The Phase 2 SLERA identified the following COPECs for surface sediment (see Section 5.4.2): 

• Thirteen metals: antimony, arsenic, barium, cadmium, chromium, copper, lead, 
mercury, nickel, selenium, silver, tin, and zinc  
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• Four SVOCs: biphenyl (1,1-biphenyl), BEHP, di-n-octyl phthalate, and 
dimethylphthalate 

• LPAHs, HPAHs, and TPAHs17 
• Eight pesticides: aldrin, dieldrin, endrin, heptachlor epoxide, BHC, and isomers of 

DDD, DDE, and DDT 
• Total PCB congeners   

 
To evaluate the bioavailability of cadmium, copper, lead, nickel, and zinc, sediment AVS and 
SEM in bulk sediment were measured in situ and pre- and post-toxicity testing18.  In 
addition, mini-peepers were used during the 28-day sediment toxicity tests to collect 
porewater for the analysis of metals as another LOE for metals bioavailability.  To evaluate 
the bioavailability of the organic COPECs, SPME fibers were also used during the 28-day 
sediment toxicity tests to collect porewater PAHs, pesticides, and PCB congeners for analysis 
(see Figure 4-6 for the study design). 
 

8.3.2 Benthic Community 

This section presents the benthic community analyses for the SQT and addresses the 
following risk question: 

• Is the abundance and diversity of the benthic community in the Study Area similar to 
that of reference locations?   

 
The assessment of the composition and overall health of the benthic community includes 
two LOEs in the SQT evaluation.  As noted in the above risk question, the objective of these 
LOEs is to evaluate the abundance and diversity of the benthic community in the Study Area 
compared to that of the reference area locations.  The status of the benthic community 
reflects the influence of both short-term and long-term stressors.  These stressors may 
include exposure to COPECs, but they may also include other factors such as sediment grain 
size, sediment organic carbon, and DO.  The two LOEs include a comparison of benthic 

                                                 
17 Although individual PAHs were identified as COPECs, they are listed here as summations for LPAH, HPAH, 
and TPAH, to simplify.  Individual PAHs in bulk sediment and porewater are evaluated in the risk 
characterization. 
18 For the divalent metals copper, cadmium, lead, nickel, and zinc, bulk sediment AVS and SEM are often used 
to predict toxicity to benthic macroinvertebrates (see Section 4.2.4.3.3).  
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community metrics in the Study Area versus the four Phase 2 reference areas, and a 
comparison of benthic community metrics in the Study Area to bulk sediment COPEC 
concentrations.  These comparisons are described in the following subsections. 
  

8.3.2.1 Benthic Community Data 

Benthic community samples were collected during both Phase 1 and Phase 2 of the RI data 
collection efforts.  For the Phase 1 benthic community surveys, surface sediment samples 
were collected from 34 stations in the Study Area in the spring and late summer of 2012 to 
reflect seasonal high and low DO conditions, respectively.  Three discrete replicate samples 
were collected at each station, for a total of 102 samples each season, and were sent to 
Watershed Assessment Associates, LLC, for identification and enumeration of benthic 
macroinvertebrates.  For the Phase 2 benthic community surveys, surface sediment samples 
were collected in the spring and summer of 2014 in both the Study Area and the four Phase 2 
reference areas as follows: 

• Study Area 

− 36 triad stations (spring 2014) 
− 20 additional benthic community stations (spring 2014) 
− 28 additional benthic community stations (summer 2014) 

• Four Phase 2 reference areas 

− 24 triad stations (spring 2014; 6 in each of the four Phase 2 reference areas) 
− 8 additional benthic community stations (spring and summer 2014; 2 in each of 

four Phase 2 reference areas) 
 
Similar to Phase 1, during Phase 2, three discrete replicate samples were collected at each 
station and were sent to Watershed Assessment Associates, LLC, for identification and 
enumeration of benthic macroinvertebrates.  In addition, co-located samples for sediment 
chemistry and water quality (conventional parameters) were also collected at each station.  
More details on collecting the benthic community data are presented in Section 4.2.4.2 (see 
Figures 4-2a through 4-2d for the four Phase 2 reference area sample locations and Figures 
4-4 and 4-5 for Study Area sample locations).  The Phase 2 benthic community raw data for 
spring and summer are provided in Attachment A5.  These data are used to evaluate the 
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benthic community as described in Sections 8.3.2.2 through 8.3.2.4, including supporting 
tables and figures.   
 

8.3.2.2 Benthic Community Metrics 

A number of metrics can be used to assess the status of benthic communities.  The following 
are examples: 

• Total abundance 
• Species richness = number of taxa 
• Abundance of taxa that are sensitive to or tolerant of pollution 

 
For this program, for a number of reasons, the Weisberg Biotic Index (WBI) was selected as 
the primary metric to evaluate the status of the benthic communities in the Study Area and 
the four Phase 2 reference areas19.  The WBI was specifically developed by USEPA for 
estuaries in the Northeast United States (Adams et al. 1998).  Because this index is specific to 
the NY/NJ Harbor, it is geographically appropriate to use for the Study Area and the four 
Phase 2 reference areas.  The index was developed under the assumption that there are 
quantifiable characteristics of biotic communities (e.g., species richness) in common at 
minimally affected regional reference sites and which differ from those at anthropogenically 
stressed sites (Adams et al. 1998).  Another important assumption with the WBI approach is 
that biotic communities respond to stress in several ways, often in a stepped manner, and 
that multiple metrics are required to appropriately integrate these responses (Barbour et al. 
1995).   
 
The multi-metric WBI was developed by comparing the response of nine initial metrics 
between a set of minimally affected regional reference sites and a set of sites with known 
anthropogenic stress.  The index was developed independently for each of four habitats 
defined by salinity (polyhaline and euhaline) and substrate (mud dominated and sand 
dominated).   
 

                                                 
19 All direct comparisons to reference areas are to Westchester Creek, Head of Bay, Spring Creek, and 
Gerritsen Creek.   
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In the final version of the WBI, six metrics differed significantly between minimally affected 
regional reference and stressed sites for all habitats: species richness, benthic taxa abundance, 
biomass, percent of abundance as pollution-sensitive taxa, percent of abundance as pollution-
tolerant taxa, and percent of abundance as carnivores/omnivores.  Although biomass was not 
evaluated during Phase 1 or Phase 2, the WBI can be calculated without the biomass metric 
(Adams et al. 1998).  The WBI is calculated by scoring each of five selected metrics as 5, 3, or 
1 depending on whether its value is different from conditions expected at minimally affected 
regional reference sites.  For each metric, values below the 5th percentile of the minimally 
affected regional reference condition were scored as 1, values between the 5th and 50th 
percentiles were scored as 3, and values above the 50th percentile were scored as 5 (see Table 
8-3).   
 

8.3.2.3 Benthic Community Results 

A summary of the benthic community results based on the WBI and key metrics is presented 
in Table 8-4 and in Figures 8-6 through 8-11.  To investigate potential spatial differences in 
the benthic community within the Study Area, the results in Table 8-4 for the Study Area 
are presented for CM 0 − 2, for CM 2+ and the tributaries, for CM 2 – 3, and for the 
individual tributaries.  The results are presented as an average of the metric values and as a 
range based on the average of the three replicates at each station.  Supporting information is 
provided in Attachment C1 for the Study Area and the four Phase 2 reference areas. 
 
Adams et al. (1998) classified sites within the NY/NJ Harbor as impacted, moderately 
impacted, and un-impacted, based on the following WBI scores:  

• 1 to less than 2: impacted 
• 2 to 3: moderately impacted 
• 3 to 5: un-impacted 

 
Using these classifications, the overall WBI score in Table 8-4 and Figure 8-6 show that the 
benthic community in the Study Area and the four Phase 2 reference areas is stressed 
(impacted), because most stations exhibit an arithmetic average WBI score of 1 to less than 2.  
No station has an arithmetic average WBI score greater than 3 and no station has a range of 
arithmetic average WBI scores greater than 3.  The condition of the benthic community in 
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the Study Area in spring 2014 was generally not different from that observed in spring 2012 
(see Figure 8-6 and Table 8-4).  However, differences are observed between summer 2014 
and summer 2012; in contrast to summer 2014, no benthic community was found at stations 
in Maspeth Creek, East Branch, English Kills, and CM 2 – 3 in summer 2012 (see Figure 8-6 
and Table 8-4).  Nearly all five metrics used to score the WBI had low scores in 2012 and 
2014, but scores never reached zero in CM 0 – 2 for either 2012 or 2014.  The following are 
key points for each of the metrics evaluated: 

• Richness (arithmetic average), also called number of species, was less than 15 at all 
stations in the Study Area and the four Phase 2 reference areas (see Figure 8-7 and 
Table 8-4).  Although there are differences in richness between stations (ranging from 
0 to 13), when richness is less than 15, it receives a score of 1 (see Table 8-3).     

• Abundance varied across all stations (see Figure 8-8 and Table 8-4).  Some stations 
had high abundance (e.g., CM 0 – 2 in summer 2012, Dutch Kills and English Kills in 
spring 2014) and others low abundance (e.g., individual tributaries in 2012).  Both of 
these cases generate a low score (see Table 8-3).  However, in contrast to richness, 
there were some stations in the Study Area and the four Phase 2 reference areas that 
received higher scores when abundance ranged from 3,000 to 10,000 per square meter 
(see Table 8-4).  

• The percentage of pollution-indicating taxa was high for most of the stations in the 
Study Area and the four Phase 2 reference areas (see Figure 8-9 and Table 8-4).  
When the pollution-indicating taxa metric is greater than 40%, the metric receives a 
score of 1.  The pollution-indicating taxa were dominated by polychaetes (e.g., 
Streblospio benedicti) with an overall arithmetic average of 70% for all stations in 
2012 and an overall arithmetic average of 95% for all stations (Study Area and the 
four Phase 2 reference areas) in 2014. 

• In general, pollution-sensitive taxa were not found in the Study Area or the four 
Phase 2 reference areas (see Figure 8-10).  Taxa within this group include amphipods, 
bivalves, and gastropods.  When taxa representing this group are present at less than 
3%, the metric receives a low score (see Table 8-3).  The lack of pollution-sensitive 
taxa such as amphipods, bivalves, and gastropods is not believed to be a function of 
the sampling methods as discussed below.   

• The percentage of carnivores and omnivores was low for several stations in the Study 
Area and the four Phase 2 reference areas (see Figure 8-11 and Table 8-4).  When the 
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percentage of carnivores and omnivores is less than 4%, the metric receives a low 
score of 1.  However, there were stations in the Study Area and the four Phase 2 
reference areas that had greater than 4% carnivores and omnivores.   

 
Various types of grab samplers are used to evaluate benthic communities including van Veen 
and Ekman grab samplers (Adams et al. 1998; Gibson et al. 2000; Paul et al. 2001).  During 
development of the WBI, all grab samples were collected with a Young-modified van Veen 
grab (Adams et al. 1998).  This type of sampling equipment was used to collect amphipods, 
bivalves, and gastropods in numbers that could differentiate between pollution-sensitive taxa 
that were present at less than 3%, between 3 and 15%, and greater than 15% (Adams et al. 
1998).  Therefore, the Young-modified van Veen grab as used by Adams et al. (1998) was 
able to discriminate between samples with low numbers of pollution-sensitive taxa. 
 
In Phase 1, most samples were collected using an Ekman grab, and in Phase 2, most samples 
were collected using a pneumatic van Veen (power grab), both of which are similar to the 
Young-modified van Veen grab.  In Phase 1, the Ekman grab sampled a 0.052-square meter 
area, and in Phase 2, the area of one-half of the pneumatic van Veen power grab was similar 
at 0.056 square meter.  Therefore, the low percentages of pollution-sensitive taxa, and 
carnivores and omnivores, are not related to the ability of the sampling devices to 
successfully collect these organisms nor to any difference in sampling devices and are not 
considered outliers.  As noted earlier, grab samples used in the development of the WBI were 
collected with a Young-modified van Veen grab.  Therefore, the benthic community was 
only evaluated based on sediment collected as grab samples.  By using similar methods to 
collect benthic community samples in Phase 1 and Phase 2, taxa associated with hard 
substrates (e.g., rocks, pilings, concrete, and wood bulkheads), such as some mollusks and 
crabs, may have been missed.  It is also noted that for any benthic macroinvertebrate sample 
collection (sediment and hard substrates), benthic macroinvertebrates can be patchy, with 
high density in one sample and low density in another (see Table 8-4).  However, the 
collection of replicate samples does provide a more accurate evaluation of the general status 
of the benthic invertebrate community at any one station. 
 
Notwithstanding the challenges associated with sampling benthic invertebrates, the results 
indicate that the overall condition of the benthic community in the Study Area is similar to 
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the four Phase 2 reference areas, and that the benthic community is stressed relative to 
expected minimally affected regional reference conditions.  The results also show that in 
general, a few species dominate the benthic community in the Study Area and the four 
Phase 2 reference areas and, therefore, exert a strong influence on the WBI scores for the 
Study Area and the four Phase 2 reference areas.  This is particularly the case for the 
abundance metric and the percent carnivores and omnivores metric.  The polychaetes 
Scoloplos robustus (Leitoscoloplos robustus) and Streblospio benedicti were the two most 
dominant species for both seasons in 2012 and 2014 in the Study Area and for both seasons in 
2014 in the four Phase 2 reference areas (see Table 8-5).  The polychaete Streblospio 
benedicti was also a dominant pollution-indicating species in the Study Area and the four 
Phase 2 reference areas.  There were seasonal differences in dominance in 2012, with 
Streblospio benedicti more dominant in summer 2012 in Newtown Creek downstream of 
CM 2 and the polychaete Capitella more dominant in CM 2+ and the tributaries in spring 
2012.  Furthermore, no taxa were dominant in summer 2012 in CM 2+ and the tributaries 
because most stations had no benthic community.  However, in 2014 for the Study Area, 
there were no clear differences in seasonal dominance between Scoloplos robustus 
(Leitoscoloplos robustus) and Streblospio benedicti (see Table 8-5).  In contrast, for the four 
Phase 2 reference areas, Streblospio benedicti was more dominant in the summer.  Another 
polychaete, Eteone heteropoda, is an important carnivore/omnivore in the Study Area (5% of 
the species in spring 2012 and 4% in summer 2014 [see Table 8-5]).  However, the 
dominance of non-carnivores/omnivores such as Scoloplos robustus (Leitoscoloplos robustus) 
(typically ranging from approximately 27 to 60% in the Study Area and 15 to 48% in the four 
Phase 2 reference areas) and Streblospio benedicti (ranging from approximately 5 to 67% in 
the Study Area, and 31 to 65% in the four Phase 2 reference areas) keep the dominance of 
the carnivore/omnivore group low when abundance is scored as part of the WBI.  Overall, 
the WBI scores are strongly influenced by the presence of a few species for the Study Area 
and the four Phase 2 reference areas, indicating that the areas are stressed.  
 
To further assess any differences or similarities in the benthic community between the Study 
Area and the four Phase 2 reference areas by season and year, several Student’s-t tests (the 
significance level [p] is less than or equal to [<] 0.05) were conducted.  The Student’s-t tests 
(i.e., comparing two independent sample groups) were calculated using SPSS statistics 
software for the key benthic community metrics and WBI.  The Student’s-t tests (p < 0.05) 
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were conducted using data collected during the Phase 1 and Phase 2 sampling programs (see 
Attachment C2).  These comparisons were made for WBI, abundance, richness, percentage of 
pollution-indicating taxa, and percent carnivores and omnivores as follows: 

• Study Area CM 0 − 2, spring 2014 and summer 2014, versus each of the individual 
reference areas, spring 2014 and summer 2014 

• Study Area CM 2+ and the tributaries, spring 2014 and summer 2014, versus each of 
the individual reference areas, spring 2014 and summer 2014  

• Study Area CM 2 – 3, spring 2014 and summer 2014, versus each of the individual 
reference areas, spring 2014 and summer 2014  

• Study Area individual tributaries, spring 2014 and summer 2014, versus each of the 
individual reference areas, spring 2014 and summer 2014 

• Entire Study Area spring 2012 versus spring 2014 
• Entire Study Area summer 2012 versus summer 2014 

 
The results of these comparisons are presented in Tables 8-6 and 8-7.  For most comparisons, 
there are no significant differences between the Study Area (CM 0 − 2 as well as CM 2+ and 
tributaries), and the individual reference areas for spring and summer 2014.  Some examples 
of significant differences between the Study Area and four Phase 2 reference areas include 
the following (see Table 8-6): for CM 0 − 2 and CM 2+ and tributaries, WBI scores are lower 
than Westchester Creek in spring 2014 at p < 0.05, and richness and abundance are lower for 
CM 2+ and tributaries than Head of Bay in summer 2014 at p < 0.05.  The percentage of 
pollution-indicating taxa are higher for CM 0 − 2 and CM 2+ and tributaries than 
Westchester Creek in spring 2014 at p < 0.05 but are lower for CM 0 − 2 than Westchester 
Creek and Gerritsen Creek in summer 2014 at p < 0.05.  Of the individual tributaries, East 
Branch was more often significantly different than the Phase 2 reference areas in summer 
2014 (see Table 8-7).  For example, in summer 2014, richness was significantly lower in East 
Branch compared to each of the four Phase 2 reference areas (at p < 0.05), and in summer 
2014, abundance was significantly lower in East Branch compared to Westchester Creek, 
Head of Bay, and Spring Creek (at p < 0.05).  
 
For the comparisons between the entire Study Area in spring 2012 versus spring 2014, and 
between summer 2012 versus summer 2014, there are several significant differences worth 
noting (see Table 8-6).  The WBI was lower for summer 2012 than summer 2014 (p < 0.05).  
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Furthermore, richness was lower for spring and summer 2012 than spring and summer 2014 
(p < 0.05), and the percentage of pollution-indicating taxa was lower for spring and summer 
2012 than spring and summer 2014 (p < 0.05).  Overall, the benthic community in the Study 
Area was more stressed in both spring and summer of 2012 when compared to 2014.   
 

8.3.2.4 Benthic Community Stressors 

This section presents an analysis of possible stressors to the benthic community in the Study 
Area that may explain differences between the WBI scores and individual metric scores 
between the Study Area and the four Phase 2 reference areas.  This evaluation was 
conducted by plotting the relationship between the WBI score (arithmetic average of the 
three replicates at each station) and the concentrations of sediment constituents such as 
COPECs, TOC, grain size, ammonia, and sulfide.  Where available, these figures also show 
the primary and secondary sediment SLs (see Attachment C3).  As shown in Figures 8-12a 
through 8-12g (a subset of Attachment C3), there is no clear relationship between WBI 
scores and sediment concentrations for the metals, antimony, arsenic, barium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver, tin, and zinc, either in the Study 
Area or in the four Phase 2 reference areas.  The lack of a clear relationship is based on the 
lack of a statistically significant correlation between WBI scores and the sediment 
concentrations (see Attachment C4), as well as the relationship between the WBI scores and 
the metal SLs.  The correlation analyses were conducted using SPSS statistics software for key 
benthic community metrics, WBI, and COPEC concentrations.  The correlation analyses 
were conducted using data collected during the Phase 1 and Phase 2 sampling programs (see 
Attachment C4) 20.  Similarly, as shown in Figures 8-12h through 8-12n, there is no clear 
relationship between WBI scores and total LPAH (7 of 17), total HPAH (10 of 17), total PAH 
(17) (TPAH [17]), TPAH (34), total PCB congeners, or pesticides (aldrin, dieldrin, endrine, 
heptachlor epoxide, 4,4-DDD high resolution, 4,4-DDE high resolution, 4,4-DDT high 
resolution, and DDx) in the Study Area or the four Phase 2 reference areas, for the same 
reasons. 
 

                                                 
20 Because co-located samples for benthic community and sediment chemistry were not collected in summer 
2012, it was assumed that spring 2012 sediment COPEC concentrations could be used as a surrogate for summer 
2012 sediment COPEC concentrations for this evaluation.      
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Lastly, as shown in Figures 8-12o and 8-12p, there is no clear relationship between WBI 
scores in the Study Area or the Phase 2 reference areas and ammonia, sulfide, TOC, and total 
fines.  Note that the Phase 1 sediment TOC data shown in Figure 8-12p are as re-analyzed 
data and as corrected data.  That is, available Phase 1 archived samples were re-analyzed for 
TOC, and for Phase 1 samples with no archive available, TOC data were adjusted using a 
correction factor of 1.56 agreed upon by USEPA (see Section 4.2.4.1 for a discussion of why 
Phase 1 archived samples were re-analyzed for TOC and how the correction factor was 
derived).  
 
As a final step, the potential for DO to influence the composition of the benthic community 
was also evaluated.  The relationship between the WBI scores and DO are shown in Figure 
8-13.  This figure also includes a table summarizing the number of stations with WBI scores 
above or below 1 and the number of stations with DO above or below the water quality 
criterion of 3 mg/L.  The evaluation suggests that there is a relationship between DO levels 
and the WBI score.  The cross plot shows a general trend for WBI scores to increase as DO 
levels increase.  This is supported by the summary table in Figure 8-13, which shows that 
when DO levels are above 3 mg/L, more stations exhibit WBI scores above 1 than below 1.  
Conversely, when DO levels are below 3 mg/L, more stations exhibit WBI scores below 1 
than above 1 (see Attachment C5 for additional figures of the relationship between DO and 
WBI scores).  
 
To get a better understanding of whether the DO data collected at discrete benthic 
community sample locations are representative of the Study Area as a whole, DO data 
collected from 2011 to 2015 as part of the New York City Department of Environmental 
Protection (NYCDEP) New York Harbor survey data were plotted.  As shown in Figure 8-14, 
there is clearly a seasonal trend in DO levels throughout the Study Area, with DO levels 
often dropping below 3 mg/L in July, August, and September for all years evaluated.  The 
time periods when low DO levels were measured in 2012 during Phase 1 by NYCDEP 
correspond with several of the Newtown Creek and English Kills stations, with WBI scores 
below the reference area thresholds.  In addition, it is clear that DO levels were much lower 
in 2012 as compared to 2014 and the NYCDEP data correspond with the Phase 1 and Phase 2 
data.  Therefore, low DO does appear to have an influence on benthic community in the 
Study Area at certain locations, particularly during the summer months.    
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However, it is important to note that there are instances where DO is less than 3.0 mg/L, but 
benthic macroinvertebrates are present, resulting in WBI scores of up to 1.9 (see Figure 
8-13).  As discussed below, this suggests the presence of benthic macroinvertebrates with a 
higher tolerance for low DO conditions at these locations.   

A literature search was conducted on the relative sensitivity of benthic invertebrates to low 
DO levels (Tyson and Pearson 1991; Vaquer-Sunyer and Duarte 2008).  The literature 
reviewed indicated that both behavioral and sublethal effects are observed in benthic 
invertebrates at DO concentrations between 2.0 and 2.8 mg/L (Sturdivant et al. 2014).  Data 
are also available on the median lethal time at DO levels of 2.0 mg/L (LT50) for seven of the 
species found in the Study Area in 2012 and 2014 (see Table 8-8) (Vaquer-Sunyer and Duarte 
2008).  Most of these species are relatively tolerant of low DO levels with LT50s greater than 
a day for five of the species, and greater than a week for three of these five species.   

The five benthic invertebrates included in Table 8-8 are examples of species that are not 
highly sensitive to low DO conditions.  For these taxa, the DO levels must be low for an 
extended period of time, including the absence of daily fluctuations in DO levels caused by 
tidal mixing and/or normal diurnal fluctuations, to cause a significant adverse impact to these 
benthic invertebrates.  Essentially, the DO was not low enough long enough for these species 
to be affected.  These insensitive species are present in samples collected from deeper 
locations (water depth greater than 10 feet) (see Table 8-9), and from shallower locations 
(water depth less than 6 feet) (see Table 8-10), for different reasons.  For the deeper 
locations, these are spring of Phase 1 at stations EB006, EB008, EK002, EK016, and NC069, 
summer of Phase 1 at stations NC046, NC047, NC058, and NC059, and summer of Phase 2 at 
station DK040.  For the shallower locations, these are spring and summer of Phase 1 at 
stations EK021 and DK003, respectively.  For Phase 2, these locations are at stations EB036, 
EK067, and EK076 in spring, and at station EB036 in summer.  The presence of sensitive 
species at stations EK002 and NC069 in spring of Phase 1, station NC034 in summer of 
Phase 1, and station EK076 in spring of Phase 2 further emphasizes that the DO levels were 
likely not low enough for a long enough duration to even affect the sensitive taxa (see Tables 
8-9 and 8-10). 
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8.3.3 Toxicity 

This section presents the benthic toxicity LOEs for the SQT and addresses the following risk 
question: 

• Do Study Area surface sediments exhibit similar toxicity to Leptocheirus as reference 
area sediments? 

 
The benthic toxicity evaluation includes two LOEs that assess the results of the 10-day and 
28-day sediment toxicity tests and the two chemistry LOEs described in Section 8.3.1 that are 
used to help interpret the results of the two sediment toxicity tests, bulk sediment chemistry 
and porewater chemistry. 
 
The SQT (or triad) evaluation includes conducting 10-day and 28-day sediment toxicity tests; 
reviewing laboratory sediment toxicity test performance; making statistical comparisons 
between the laboratory test controls, the Study Area samples, and the reference area samples; 
and developing reference envelopes (based on individual reference areas and pooled 
reference area datasets) to evaluate the relative magnitude of toxicity in the Study Area 
compared to the four Phase 2 reference areas.  The concentration-response data were 
evaluated for sediment and porewater COPECs, along with their respective SL and FCV 
values to determine the sediment-associated chemicals most likely to contribute to toxicity.  
Uncertainties related to these evaluations are described with respect to their utility in 
establishing causation of risk.   
 

8.3.3.1 Toxicity Test Data  

Two Leptocheirus plumulosus amphipod toxicity tests were conducted by ESI to evaluate the 
following endpoints: 

• 10-day acute survival (ASTM 2012 and USEPA 1994a)  
• 28-day chronic survival, growth (as biomass and weight), and reproduction (per 

surviving amphipod and per surviving female amphipod; ASTM 2012 and USEPA 
2001b) 

 
The 10-day and 28-day tests were conducted using standard methods and met performance 
standards, as detailed in the ESI reports (see Attachments A6 and A7, respectively).  To 
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accommodate the large number of samples, each of the two tests were run in two batches; 
each batch included all 24 reference area samples and 18 of the 36 Study Area samples (see 
Section 4.2.4.3 for sediment toxicity sampling and analysis program and data details).   
 
For the toxicity tests, porewater chemistry data collected in sacrificial replicates for the 
28-day test were the primary measures of exposure to toxic compounds and include results 
for mini-peeper analyses for metals and SPME analysis for PAH (34), PCB congeners, and 
pesticides.  These data were compared to surface water chronic thresholds to identify 
porewater COPECs as described in Section 8.3.3.3.  In situ sulfide and ammonia porewater 
measurements also were made in sacrificial replicates during the course of the bioassays, 
since these are recognized as possible confounding factors impacting the performance of 
toxicity tests.  Porewater ammonia and sulfide were measured at Days 0, 3, and 10 in the 10-
day test and at Days 0, 7, 14, 21, and 28 in the 28-day test.  In both tests, ammonia was below 
levels of concern identified by USEPA (2001b)—60 mg/L total ammonia and 0.8 mg/L 
unionized ammonia.  There are not equivalent sulfide thresholds for Leptocheirus; therefore, 
comparisons were made to toxicity data found in the literature for other amphipods (see 
Section 8.5.3.4.2 for a discussion of sulfide toxicity values and the role of ammonia and 
sulfide as confounding factors in the interpretation of the test results).   
 
The original bioassay data files from ESI did not include records for replicates where 
complete mortality was observed; therefore, the data files were post-processed to add zero for 
replicates with complete mortality.  For the 28-day growth endpoints, the net biomass and 
net weight were calculated by subtracting the initial organism weight from the replicate final 
weight.  Biomass is the net difference divided by the number of organisms at test initiation, 
20 individuals.  Growth is the net difference divided by the number of surviving organisms.  
The post-processed sample data were statistically compared to the control data, by batch, 
using JMP statistical software to apply Dunnett’s method (USEPA 2001b).  The 
determination of statistical difference from the control was based on the original units.  The 
control is native sediment from Hampton Estuary, New Hampshire—a sediment that 
consistently meets performance standards and is not expected to be different than the best 
performing reference area samples.  Control data are provided in Table 8-11.  For the survival 
endpoints, data were transformed by taking the arcsine of the square root of the percent 
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survival (USEPA 2001b).  The JMP software output files for the Dunnett’s control 
comparisons are provided in Attachment D1.   

Toxicity sample data for use in the triad reference envelope and concentration-response 
evaluations were control-adjusted by batch by dividing the replicate result by the batch 
average control response.  This is the control-adjusted percent (CA%) response endpoint that 
was used in reference area and concentration-response evaluations.  Study Area and 
reference area control-adjusted test results are summarized by sample and endpoint in 
Attachment D1, Table D1-1.   

The CA% survival of the 28-day test ranged from 13% to more than 100% in the reference 
areas and from 0% to 97% in the Study Area.  In the reference areas, the CA% survival for 
two samples (WE014, batches 1 and 2; WE012, batch 2) was significantly lower than the 
control.  Study Area difference from control for the 28-day test endpoints are described in 
the reference envelope discussion in Section 8.3.3.2.   
 
The CA% biomass of the 28-day test ranged from 3% to more than 100% in the reference 
areas and from 0% to more than 100% in the Study Area.  In the reference areas, the CA% 
biomass for three samples (WE014, batches 1 and 2; WE009, batch 1) was significantly lower 
than the control.  
 
The CA% weight of the 28-day test ranged from 44% to more than 100% in the reference 
areas and from 0% to more than 100% in the Study Area.  In the reference areas, the CA% 
weight for seven samples (WE014, batches 1 and 2; WE012, batch 2; WE009, batch 1; SP012, 
batches 1 and 2; and SP009, batch 2) was significantly lower than the control.  
 
The CA% reproduction per amphipod of the 28-day test ranged from 6% to more than 100% 
in the reference areas and from 0% to more than 68% in the Study Area.  In the reference 
areas, the CA% weight for one sample (WE014, batch 1) was significantly lower than the 
control.  
 
The CA% reproduction per female amphipod of the 28-day test ranged from 10% to more 
than 100% in the reference areas and from 0% to more than 64% in the Study Area.  In the 
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reference areas, the CA% weight for one sample (WE014, batch 1) was significantly lower 
than the control.  
 
The CA% survival of the 10-day test ranged from 31% to more than 100% in the reference 
areas and from 0% to 83% in the Study Area.  In the reference areas, the CA% survival for 
four samples (WE014, batches 1 and 2; HB014, batches 1 and 2) was significantly lower than 
the control.  Study Area difference from control for 10-day test survival are described in the 
reference envelope discussion in Section 8.3.3.2.   
 

8.3.3.2 Toxicity Reference Area Envelope 

The risk question for toxicity is based on a comparison of individual Study Area samples to 
reference area conditions as a combined dataset from all four Phase 2 reference area stations, 
and for each of the individual reference areas.  These comparisons allow for a quantitative 
method to test this question and provide a means to specify the statistical level of confidence 
around a percentile estimate.  For this risk assessment, the 95% lower confidence limit of the 
5th percentile and 20th percentile was used.  Reference area sampling and analysis methods 
are described in Section 4.2.4.   
 
The toxicity reference area envelope (reference envelope) is designed to represent the range 
of toxicity test responses observed in the four Phase 2 reference areas.  The sample 
populations of the four Phase 2 reference areas represent industrial/non-industrial and CSO 
influenced and non-CSO conditions and provide estimates of chemical and ecological 
conditions that encompass the range of conditions found in the Study Area.  The inclusion of 
reference areas that are similar to the Study Area ensures that the risk characterization 
identifies other factors that could be contributing to adverse effects that are not related to 
site releases of CERCLA COPECs.  The inclusion of reference areas that are not as similar to 
the Study Area (i.e., those in the non-industrial/non-CSO category), in the reference 
envelope, ensures that the measurement endpoints are representative of a range of conditions 
that are protective of the assessment endpoints.   
 
Six sediment samples were collected from each of the four Phase 2 reference areas for each of 
the two toxicity tests (i.e., 10-day and 28-day tests), and all 24 samples were run twice as test 
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batches for a total of 48 bioassay samples in each of the two tests (number of samples 
[n] = 48).  Each individual reference area has 6 samples run twice as test batches for a total of 
12 bioassay samples (n = 12).  

The bulk sediment chemistry in each of the SQT stations in the four Phase 2 reference areas 
was evaluated using a mean probable effects concentration quotient (mean PEC-Q).  The 
mean PEC-Q is an integrated metric of eight metals, TPAH (17), total DDx, and total PCB 
Aroclors, compared to their respective probable effects concentrations (PECs).  The mean 
PEC-Qs were applied to the reference area datasets in a similar manner to the two-step 
process described in the Phase 2 RI Work Plan Volume 1 (Anchor QEA 2014b) to select the 
four Phase 2 reference areas.  Three sample locations from Westchester Creek had average 
mean PEC-Q values greater than 0.55, a threshold value defined by USEPA, and were 
removed from the reference area dataset for two of the reference envelope comparisons. 
 
Thus, Study Area toxicity test results are compared to reference envelopes based on the 95% 
lower confidence limit of the 5th percentile and 20th percentile using the following 
reference area datasets: 

• A pooled dataset of all four Phase 2 reference areas (n = 48) 
• A pooled dataset of all four Phase 2 reference areas with the three Westchester Creek 

stations (n = 6) removed for a total of 42 bioassay samples (n = 42) 
• A dataset for Gerritsen Creek (n = 12) 
• A dataset for Spring Creek (n = 12) 
• A dataset for Head of Bay (n = 12) 
• A dataset for Westchester Creek (n = 12) 
• A dataset for Westchester Creek with three stations removed (n = 6) 

 
The 5th percentile is a level below which a Study Area sample is considered different from 
the four Phase 2 reference areas, and is the level used in other published uses of the reference 
envelope approach at USEPA Superfund sites (Windward 2013).  At other sites, the toxicity 
reference envelope was considered the lowest value (Ingersoll et al. 2014).  The 20th 
percentile is also included in the reference envelope calculation to determine the sensitivity 
in the reference envelope that is used to evaluate the comparison between Study Area and 
Phase 2 reference area results.  The 20th percentile threshold includes more potentially 
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impaired or stressed sites, but it may also decrease the ability to correctly identify 
unimpaired sites.  To provide a bound on uncertainty around the 5th and 20th percentile 
estimates for the four Phase 2 reference areas, a 95% lower confidence limit on these two 
percentiles were computed.  This is the value where one can be 95% confident that the 5th 
or 20th percentile of the reference area survival, growth, or reproduction endpoint is not 
lower.  The distribution of reference area endpoint values is defined as the reference 
envelope, and the 95% lower confidence limit on the 5th or 20th percentile of the 
distribution is defined as the reference envelope value or threshold defining the reference 
area population. 

For the purpose of comparing the individual Study Area samples to the results for the four 
Phase 2 reference areas, the calculation of the reference envelope threshold includes the 
following two steps: 

• Fitting the distribution and ranking goodness-of-fit using R software (R [Version 
3.3.1] 2016)  

• Calculating the 95% lower confidence limit on 5th and 20th percentiles for the 
determined best-fit distribution using R software (R [Version 3.3.1] 2016) 

 
Using R software, the best fit of the six endpoints was determined by specifying that the 
lower bound of the survival, growth, and reproduction distributions were zero.  Because the 
endpoint data are control-adjusted, the upper bound can be greater than 100% and was not 
defined.  The R software fits the data to different distributions including gamma, lognormal, 
and Weibull, and performs goodness-of-fit tests including Chi-square, Kolmogorov-Smirnov, 
and Anderson-Darling statistics.  The function parameters for the best fit distribution were 
also determined and then used for the calculation of the 95% lower confidence limit on the 
5th and 20th percentile using the program R.  The calculation of the 95% lower confidence 
limit on the 5th and 20th percentiles was performed in R using 10,000 bootstrap iterations.  
The distribution fit method was maximum likelihood.  The R script and output files are 
provided in Attachment D1. 
 
The triad reference envelope best-fit distribution and values for the six toxicity test 
endpoints are summarized in Tables 8-12a, 8-12b, and 8-12c.  The comparison of Study Area 
samples to the reference envelope values and to the control for each endpoint is summarized 
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in Tables 8-13a through 8-13g and depicted in Figures 8-15 through 8-20 for n = 48.  These 
tables and figures show by toxicity test endpoint, whether an individual Study Area triad 
sample was greater than, less than, or between the reference envelope thresholds at the 95% 
lower confidence limit on the 5th and 20th percentiles of the reference area data, and 
whether the sample was statistically different from the control. 
 
The full reference envelope (n = 48; Table 8-13a) comparison to the Study Area shows that 
there is a distinct separation of toxicity test samples that are within or outside of the 
reference envelope (i.e., greater than or less than the reference envelope threshold value).  
All samples from Newtown Creek upstream of CM 2.2 (NC065 and above), and in Maspeth 
Creek, English Kills, and East Branch tributaries, are lower than the reference envelope 
threshold based on the 5th percentile threshold and significantly different from the control 
for all endpoints, with the exception of growth at one station (NC065) (see Figures 8-15 
through 8-20).  In addition, the two samples in the upper reach of Dutch Kills are 
consistently lower than the reference envelope threshold based on the 5th percentile 
threshold.  The two Whale Creek stations vary by endpoint with respect to being within the 
reference envelope.  Conversely, the 28-day toxicity test samples from the lower reaches of 
Newtown Creek downstream of CM 2.2 are almost all greater than the reference envelope 
threshold based on the 20th percentile.  Downstream of CM 1.5 (below NC167), none of the 
28-day test samples were significantly different from the control with the exception of 
NC162 for biomass and reproduction per surviving female amphipod, and NC013 for 
reproduction per surviving amphipod.  Although NC167 was significantly different from the 
control for 28-day survival and biomass and NC168 was significantly different from the 
control for 28-day survival, the endpoint results were between the 5th and 20th percentile 
reference envelope thresholds.  The 10-day survival endpoint for all triad stations within the 
Study Area was less than the 95% lower confidence limit on the 5th percentile threshold 
with the following exceptions: one station (NC154) was greater than the 20th percentile 
threshold and three stations were between the 5th and 20th percentile reference envelope 
thresholds (DK001, NC161, and NC153).  With the exception of NC154, all Study Area 
samples for the 10-day survival test were significantly different from the control.    

Comparing the Study Area to the reference envelope with the three Westchester Creek 
stations removed (n = 42; see Table 8-13b) shows a similar pattern of sample designations 
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when compared to using all of the Phase 2 reference area stations (n = 48), with a few 
differences.  Using the n = 42 reference envelope, the portion in the lower reach of Newtown 
Creek that is greater than the 20th percentile is smaller for 28-day survival and biomass, but 
the same for the two 28-day reproduction endpoints and 10-day survival21.  Comparing the 
n = 48 (see Table 8-13a) and n = 42 (see Table 8-13b) reference envelope outcomes, six 
additional stations downstream of CM 2 were between the 5th and 20th percentile n = 42 
reference envelope thresholds.  Overall, the Study Area samples with one or more endpoint 
values significantly lower than the control, and less than the reference envelope, are nearly 
identical for the n = 48 and n = 42 reference envelope scenarios. 
 
Comparing the Study Area to reference envelopes developed for Gerritsen Creek (see Table 
8-13c), Spring Creek (see Table 8-13d), and Head of Bay (see Table 8-13e) (n = 12) shows a 
nearly identical pattern of samples less than the 20th percentile when compared to the 
pooled reference area dataset for Westchester Creek with three stations removed (n = 42; see 
Table 8-13b).  The portion in the lower reach of Newtown Creek that is within the 
individual reference envelopes (n = 12) for Gerritsen Creek, Spring Creek, and Head of Bay is 
also similar, and stations that fall between the 5th and 20th percentiles are identical for 
28-day survival, and similar for the other endpoints.  Comparing the Study Area to the 
individual area reference envelopes (n = 12) for Westchester Creek (see Table 8-13f) shows a 
nearly identical pattern as the full reference envelope (n = 48) for 28-day survival and 
biomass.  The reference envelope for Westchester Creek with three stations removed (n = 6; 
see Table 8-13g) is more uncertain than the other reference envelope scenarios because of 
the low sample size; and compared to the other reference envelope scenarios, Westchester 
Creek (n = 6) has the greatest differences in stations that fall between the 5th and 20th 
percentiles.   
 
In summary, the reference envelope provides a useful method to compare the toxicity of 
Study Area sediments with representative regional reference areas.  The designation of Study 
Area samples as different from reference area samples is consistent between the different 

                                                 
21 It is important to note that the 28-day weight and reproduction endpoints were more variable than the 
survival or biomass endpoints, as expressed by the fact that difference in reference area designations occur for 
samples that are not significantly different from the control.  Using control comparisons in the determinations 
of toxicity results in relatively similar outcomes across the different reference envelope scenarios.  
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reference envelope scenarios developed for the individual reference areas (n = 12), the pooled 
reference area dataset (n = 48), and scenarios with the three Westchester Creek samples 
removed.  Because the outcome of using reference envelopes developed for each of the 
individual reference areas (n = 12) is not different from using the pooled reference area 
datasets (n = 48 and n = 42), the individual reference envelope comparisons are considered 
commensurate in the overall risk characterization.  With respect to significant differences 
from the control and sample comparisons to the reference envelope, the 28-day growth and 
reproduction endpoints have similar sample outcomes to the 28-day survival, and all 28-day 
test outcomes are substantially different from the reference envelope sample designations for 
the 10-day survival. 

8.3.3.3 Toxicity versus Sediment and Porewater Chemistry 

For those triad stations in the Study Area where results from the toxicity tests indicate that 
biological responses for one or more endpoints are statistically different from controls and 
below the 5th or the 20th percentile reference envelope threshold, it is important to evaluate 
whether observed toxicity is due to exposure to concentrations of COPECs in bulk sediment 
and/or porewater, or other factors.     
 
Sediment COPECs were identified in the SLERA due to exceedances of conservative SLs, 
which are defined as concentrations below which toxic effects to benthic organisms are 
unlikely (see Section 5.3.2 and Table 5-2 for the hierarchy of SLs used to select sediment 
COPECs).  As described by USEPA (2017), these SLs are derived from approaches for 
developing chemical-specific sediment quality benchmarks that were shown to have some 
ability to classify sediment into groups with higher probability of toxicity versus no toxicity.  
USEPA (2017) also describe that most of these SLs were based on mass-based concentrations 
of sediment contaminants (e.g., μg/kg dry weight) and did not consider additional factors 
that were gaining recognition as influencing sediment toxicity and that were driving 
research to develop approaches to sediment guidelines that could account for differing 
contaminant bioavailability among sediments.  Many studies have since demonstrated that a 
number of sediment characteristics affect contaminant bioavailability and cause widely 
varying toxicity among sediments with the same chemical concentration when expressed on 
a mass basis.  Specifically, numerous studies conducted at sediment sites throughout the 
United States and the results of various research programs have conclusively demonstrated 



 
 
  Baseline Benthic Macroinvertebrate Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 102 181037-01.01 

that COPEC concentrations in porewater are a better predictor of toxicity to benthic 
organisms than bulk sediment chemistry (Hawthorne et al. 2007; Kreitinger et al. 2007; 
Maruya et al. 2009; Arp et al. 2011; Reible and Lotufo 2012; Ingersoll et al. 2014; Mayer et al. 
2014).  These findings reflect the fact that site-specific conditions can significantly influence 
the degree to which sediment COPECs are bioavailable to benthic organisms.  These 
conclusions are clearly reflected in current USEPA guidance (Burgess 2009; Burgess et al. 
2013; USEPA 2012; USEPA 2017), and investigations of sediment toxicity at complex 
contaminated sediment sites, which now routinely include porewater measurements as part 
of sediment toxicity investigation programs.  
 
To evaluate whether porewater COPEC concentrations exceed toxicity thresholds and, 
therefore, were identified as a cause of observed toxicity, USEPA (2017) discusses the use of 
porewater FCV as the basis of establishing adverse effect concentrations for sediment 
porewater and notes that “when these data are consistent, one can be reasonably assured that 
the causes of toxicity to benthic organisms in the sediment have been correctly identified.”  
Porewater COPEC concentrations were compared to chronic threshold values that are based 
on water-only exposures reported in the primary literature.  Many of these are based on 
USEPA derivations of NRWQC.  NRWQC are intended to protect the most sensitive of the 
nation’s species (i.e., protective of 95% of a representative range of aquatic species found in 
the nation’s water, including planktonic and benthic crustaceans, insects, salmonids, and 
warmwater fish species; USEPA 1985b).  Other thresholds are based on either USEPA 
guidance or USEPA ambient water quality criteria documents.  The chronic threshold values 
used to evaluate the porewater toxicity relative to Leptocheirus bioassay endpoint 
performance and benthic invertebrates in general are provided in Table 8-14 and were used 
to calculate the toxic units (TUs) in Table 8-15a for the Study Area and Table 8-15b for the 
four Phase 2 reference areas.  Fish exposure to sediment porewater is addressed in Section 
10.2.  In summary, the thresholds consist of the following:    

• The FCVs from USEPA (2003) were used for individual PAHs.  
• The USEPA (2015a) NRWQC were used for cadmium, lead, nickel, and zinc. 
• The USEPA (1993a) water quality guidance for the Great Lakes was used as the basis 

for the barium threshold. 
• Site-specific New York State chronic marine criteria (NYSDEC 1998) were used for 

arsenic and copper.  
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• USEPA ambient water quality criteria documents were used as the basis for DDx 
(USEPA 1980a), chlordane (USEPA 1980b), and hexachlorobenzene (USEPA 1988), to 
select thresholds protective of aquatic life rather than the wildlife-based thresholds 
used in the Phase 2 SLERA. 

• Fuchsman et al. (2006) was used for total PCB congeners specifically for the 
protection of benthic invertebrates rather than the wildlife-based threshold used in 
the Phase 2 SLERA.   

• The USEPA Region 3 BTAG benchmarks (USEPA 2006a, 2006b) from the Phase 2 
SLERA were used for all other COPECs.   

To explore the possible relationships between sediment, porewater, and toxicity, bulk 
sediment and porewater (where available) concentrations of the sediment COPECs identified 
during the Phase 2 SLERA were compared to the results of the sediment toxicity tests to 
determine whether there are site-specific relationships between them that may be important 
to consider when interpreting the results of toxicity tests.  The two-panel plots in Figures 
8-21 through 8-32 provide a visual tool to help evaluate the contribution of specific COPECs 
to observed toxicity by comparing synoptic measures of exposure in bulk sediment and 
porewater.  The purpose of this comparison is to evaluate whether there are clear 
concentration-response relationships throughout the range of sediment COPEC 
concentrations seen throughout the Study Area, and, if bulk sediment SLs are exceeded, 
whether porewater COPEC concentrations are also elevated at levels that would drive 
toxicity.  Figures 8-21 through 8-32 present x-y plots for the chemical concentrations in bulk 
sediment and porewater versus the control-adjusted 10-day and 28-day test survival results.  
The two-panel plots are presented by COPEC chemical groups for metals, parent and 
alkylated PAHs, pesticides, PCBs, and other SVOCs (which do not have porewater data).  
Porewater concentrations for individual chemicals were compared to their respective 
chronic threshold values, to calculate TUs.  The TUs provide a means to compare porewater 
contributions to observed toxicity and allow for the relative contribution to overall toxicity 
to be assessed.  When TUs are less than 1, porewater concentrations are below toxicity 
thresholds, so toxicity resulting from exposure to that COPEC is not expected.  Conversely, 
when TUs are greater than 1, porewater concentrations are above toxicity thresholds, so 
toxicity could be resulting from exposure to that COPEC in porewater.  This side-by-side 
presentation of the data illustrates the utility of bulk sediment SLs to conservatively identify 
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COPECs, while also providing a means to confirm bioavailability of COPECs in porewater at 
toxic concentrations and, therefore, understand exposure-response causation.  The following 
subsection describes these relationships for the 28-day and 10-day survival tests, respectively. 
 

8.3.3.3.1 28-day Survival 

Organism survival was evaluated against both bulk sediment and porewater COPEC 
concentrations in a series of two-panel comparative plots (see Figures 8-21 through 8-26).  
This was done because while increasing toxicity may be associated with increasing 
concentrations of several COPECs, owing to similarities in spatial concentration gradients 
throughout the Study Area, it is only those COPECs with measured concentrations in 
porewater in exceedance of the FCV that are likely to be causally and mechanistically related 
to toxicity.  The left panels of Figures 8-21 through 8-26 show that for many of the COPECs, 
there is an apparent relationship between bulk sediment COPEC concentrations and toxicity, 
while for others, there is no clear relationship.  For example, Figures 8-21c through 8-21g 
and Figures 8-22a through 8-22s show that where bulk sediment concentrations for some 
metals and PAHs are higher in CM 2+ and the tributaries, control-adjusted 28-day survival is 
low, and where bulk sediment concentrations for these COPECs are lower in CM 0 – 2, 
control-adjusted 28-day survival is high.  However, as noted above, for other COPECs there 
is no clear relationship between bulk sediment concentrations and toxicity (e.g., see Figures 
8-21b, h, and j for metals, and Figures 8-24a, c, e, h, and k for pesticides).  Furthermore, as 
illustrated in Figures 8-21 through 8-26, although there are clear correlations between many 
bulk sediment COPECs and toxicity, the multiple exceedances of bulk sediment SLs for 
metals, PAHs, pesticides, PCBs, and SVOCs make it impossible to determine whether a 
particular bulk sediment COPEC is contributing more to toxicity than another COPEC.  
Finally, for some bulk sediment COPECs, the left panel shows no change in survival even 
when secondary SLs are exceeded (e.g., see Figure 8-21k for silver and Figure 8-22a for 2-
methylnaphthalene, for which bulk sediment concentrations exceed the secondary SL by a 
factor of 5, with no effective change in survival). 
 
Conversely, as shown in the right panel in Figures 8-21 through 8-26, the measured 
porewater COPEC concentrations enable a distinction to be made between COPECs that are 
showing evidence for the causation of toxicity and those that are not.  While Figures 8-21 
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through 8-25 show that bulk sediment concentrations for all the COPECs exceed sediment-
based SLs at some locations in the Study Area, not all porewater COPEC concentrations 
exceed the surface water-porewater chronic SL.  Of the 60 bulk sediment-based COPECs 
included in Figures 8-21 through 8-26, 44 have porewater concentrations below the SL, and 
for many, porewater concentrations are several orders of magnitude below the SL.  For the 
16 COPECs with maximum porewater concentrations above their surface water-porewater 
chronic SL, there is evidence for causation of toxicity due to porewater exposure.  These 
consist of three metals—copper (Figure 8-21f), lead (Figure 8-21g), zinc (Figure 8-21m)—1 
parent PAH (Figure 8-22g) and 12 alkylated PAHs (Figure 8-23 series).  There is a high 
degree of correspondence between the 13 porewater PAHs and the toxicity of the English 
Kills and upper Newtown Creek (i.e., CM 2+) stations.  The alkylated PAHs were detected 
more frequently and at greater concentrations than the parent PAHs (see Table 8-15a).  The 
alkylated PAHs exhibit greater toxicity (i.e., have lower FCVs than the parent compounds 
[USEPA 2003]), which is expressed in the greater TU values for the alkylated PAHs, and 
therefore, for TPAH (34) TUs in English Kills and upper Newtown Creek (see Table 8-16 for 
stations EK057, EK059, and NC180). 
 
Copper porewater concentrations exceed the FCVs for the same CM 2+ stations that also 
exceed porewater PAH FCVs (NC174, NC071, NC293, NC181, EK059).  Lead porewater 
concentrations are above the FCV for a single Maspeth Creek (MC023) station with high 
toxicity and two English Kills stations (EK059, EK072) that exceeded porewater PAH FCVs.  
Zinc porewater concentrations were above the FCV for a single Maspeth Creek (MC023) 
station. 
 
As shown in Table 8-15a and the two-panel plots, the following porewater metals did not 
exceed their respective chronic thresholds at their maximum concentration: antimony, 
arsenic, barium, beryllium, cadmium, chromium, cobalt, mercury, nickel, selenium, silver, 
thallium, tin, and vanadium (see Figure 8-21 series)22.  Similarly, maximum porewater 

                                                 
22Beryllium, cobalt, thallium, and vanadium are not included in the Figure 8-21 series because they are not 
sediment COPECs.  Cobalt and thallium were eliminated in the SLERA (see Table 5-7); beryllium and thallium 
are uncertain COPECs due to the lack of sediment-based SLs (see Table 8-17).  However, these metals are 
included in Table 8-15 for completeness because they were measured in porewater.  Porewater concentrations 
are below surface water-based SLs, often by an order of magnitude. 
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concentrations of the pesticides aldrin, dieldrin, endrin, total chlordane, endosulfan, 
heptachlor, heptachlor epoxide, hexachlorobenzene, BHC, lindane, methoxychlor, mirex, 
oxychlordane, and total DDx did not exceed their respective chronic threshold values (see 
Figure 8-24 series)23.  Lastly, total PCB congener concentrations in porewater did not exceed 
a chronic threshold value developed specifically for the protection of benthic invertebrates 
(Fuchsman et al. 2006) (see Figure 8-25). 
 
The bulk sediment Phase 2 SLERA identified four sediment COPECs for which there are no 
mini-peeper or SPME porewater data: biphenyl (1,1-biphenyl), BEHP, di-n-octyl phthalate, 
and dimethylphthalete.  BEHP and di-n-octyl phthalate are long-chain phthalates (e.g., 
carbon chain length of six carbons or more) that have high Kow and very low solubility 
(Staples et al. 1997; Call et al. 2001a, 2001b).  Available toxicity data of acceptable quality for 
water-only exposures indicate that even at concentrations approaching the solubility limit, 
BEHP and di-n-octyl phthalate were not toxic (Staples et al. 1997; Call et al. 2001a).  In test 
solutions with concentrations higher than the water solubility limit, surface droplets may be 
formed and confound test interpretation due to physical effects; because of this, studies with 
toxicity values greater than the solubility limits were not used due to quality issues (Call et 
al. 2001a)24.  Call et al. (2001b) performed spiked-sediment toxicity tests exposing Hyalella 
azteca and Chironomus tentans to BEHP and found no effects at a single concentration of 
3,200 mg/kg, orders of magnitude higher than the SL used in the SLERA.  Call et al. (2001b) 
also conclude that EqP theory accurately predicts the acute toxicity of phthalate esters in 
sediment to benthic invertebrates.  Thus, using the published solubility of 3 µg/L, a log Kow of 
7.5 (Staples et al. 1997), and assuming 2% organic carbon, a conservative EqP-based sediment 
BEHP protective concentration based on the solubility would be more than 1,800 mg/kg, a 
value more than an order of magnitude greater than the 95% UCL concentration for 

                                                 
23Chlordane, endosulfan, heptachlor, methoxychlor, and mirex are not included in the Figure 8-21 series 
because they are not sediment COPECs; they were eliminated in the SLERA (see Table 5-7).  However, these 
pesticides are included in Table 8-15 for completeness because they were measured in porewater.  Porewater 
concentrations are below surface water-based SLs, often by an order of magnitude. 
24 Consistent with the later work by Staples et al. (1997) and Call et al. (2001a, 2001b), USEPA (1995) noted that 
for BEHP, “in nearly all acute tests, the highest concentrations tested were not acutely toxic.”  USEPA (1995) 
provides rationale for revising the 1990 draft aquatic life criteria for BEHP because it was derived using data 
that reported acute toxicity at levels above the BEHP solubility limit; the revised acute value was changed from 
360 µg/L to 160 µg/L.  The later value was divided by 10 by USEPA (2006a, 2006b) to derive the Region 3 BTAG 
screening level. 
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Newtown Creek sediment, 58 mg/kg (see Table 5-7).  This result is consistent with the 
findings of Call et al. (2001b).  More limited data were available for di-n-octyl phthalate than 
for BEHP, but the solubility limit can also be applied to estimate EqP-based protective 
sediment levels in the same manner.  The resulting concentration of 65 mg/kg is more than 
an order of magnitude greater than the 95% UCL concentration for Newtown Creek 
sediment, 1.6 mg/kg (see Table 5-7). 
 
Dimethylphthalete is a lower-molecular-weight phthalate (log organic carbon partition 
coefficient [Koc] of 1.61), with a literature chronic NOEC of 9.6 mg/L and a solubility of 4,200 
mg/L (Staples et al. 1997).  Assuming 2% organic carbon, a conservative EqP-based protective 
sediment dimethylphthalate concentration would be more than 7 mg/kg, a value an order of 
magnitude greater than the 95% UCL concentration for Newtown Creek sediment, 0.12 
mg/kg (see Table 5-7).   
 
1-1 biphenyl (log Koc of 1.61) has a literature chronic NOEC of 0.17 mg/L and solubility of 
7.48 mg/L (Environment Canada 2014).  Assuming 2% organic carbon, a conservative EqP-
based protective sediment 1,1-biphenyl concentration would be more than 40 mg/kg, a value 
more than an order of magnitude greater than the 95% UCL concentration for Newtown 
Creek sediment, 1.8 mg/kg (see Table 5-7).   
 
The two-panel plots also illustrate a subset of stations with low 28-day survival that had bulk 
sediment SL exceedances for PAHs and metals but did not have porewater concentrations 
above the FCV.  In other words, the expected concentration-response pattern was not 
observed for these stations.  These include Study Area samples NC065, DK037, DK040, 
EB006, EB036, MC005, and MC017 (see Table 8-16) and reference area samples WE012 and 
WE014.  USEPA (2017) notes that one potential cause for such occurrences could be the 
presence of other unidentified contaminants or stressors in the sediment matrix, which are 
discussed in the Uncertainty Section (Section 8.5.3.4.2). 

8.3.3.3.2 10-day Survival 

Organism survival in the 10-day test was also evaluated against both bulk sediment and 
porewater COPEC concentrations in a series of two-panel comparative plots (see Figures 
8-27 through 8-32).  These figures show that there is an apparent relationship between bulk 
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sediment COPEC concentrations and toxicity in CM 2+ and the tributaries, where multiple 
sediment metals, PAHs, pesticides, PCBs, and SVOCs COPEC concentrations are 
significantly elevated, and control-adjusted 10-day survival is very low.  The evaluation of 
bulk sediment and 10-day survival is similar to the 28-day test evaluation because there are 
multiple exceedances of bulk sediment SLs for metals, PAHs, pesticides, PCBs, and SVOCs, 
making it difficult to determine whether a particular bulk sediment COPEC is contributing 
more to toxicity than other COPECs.  However, unlike the 28-day test, substantial 
reductions in 10-day survival were observed at stations throughout the Study Area, including 
CM 0 – 2 where COPEC concentrations are low compared to CM 2+ and the tributaries.  
Therefore, the utility of the 10-day test is limited for determining whether a particular bulk 
sediment COPEC is contributing more to toxicity than other COPECs.  This is specifically 
the case for stations within CM 0 − 2, where 10-day survival is reduced and porewater 
COPEC concentrations are very low relative to their respective FCVs.  Although the side-by-
side comparison of bulk sediment with the porewater concentrations and FCVs allows the 
bioavailable COPECs to be identified, the expected porewater concentration-response 
pattern was not observed for 10-day survival.  USEPA (2017) notes that one potential cause 
for such occurrences could be the presence of other unidentified contaminants or stressors in 
the sediment matrix.  However, the 10-day survival was reduced for stations where 28-day 
survival was not different from the reference areas and where porewater metals and PAH 
concentrations were low.  Additional discussion of the uncertainty around the 10-day 
toxicity data is provided in Section 8.5.3.4.1. 

8.3.3.3.3 Toxicity Test Concentration-Response Summary 

As discussed above for the 28-day and 10-day test results, porewater concentrations of PAHs 
and SEM metals exceeded their respective chronic toxicity thresholds at some locations in 
the Study Area.  The highest TPAH (34) TUs were found in English Kills (e.g., EK059, 
EK057) and upper Newtown Creek (e.g., NC180, NC071) and the highest SEM metals TUs 
were found in Maspeth Creek (e.g., MC023) and English Kills (e.g., NC181), as shown in 
Table 8-16).  All other sediment COPEC porewater concentrations were below their 
respective chronic surface water thresholds.  Figures 8-21 (metals), 8-22 (PAHs), and 8-23 
(alkylated PAHs) indicate that, for most of the SQT stations, there is a strong relationship 
between toxicity and porewater PAHs, and some of the individual SEM metals.  For PAHs 
that elicit a toxic response in benthic macroinvertebrates through the same mode of action 
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(i.e., narcosis), TUs were calculated based on the sum of individual parent PAHs and 
alkylated PAHs for a TPAH (34) TU (USEPA 2003).  Importantly, Leptocheirus is not the 
most sensitive species to TPAH (34) or SEM metals in the criteria database and, therefore, a 
concentration below 2 TUs would not be expected to be toxic (USEPA 2003, 2005b)25.  Table 
8-16 provides a detailed summary, for each of the Study Area SQT stations, of the results of 
the 10-day and 28-day tests and the porewater chemistry results for TPAH (34), total SEM 
metals, total PCBs, and total chlorinated pesticides.  This table demonstrates the strong 
relationship between porewater chemistry and observed toxicity at many locations, but it 
also highlights the discrepancy between the 10-day test results, the 28-day test results, and 
porewater chemistry at triad stations in CM 0 – 2, and the discrepancy between observed 
high toxicity in both tests and low porewater concentrations at some stations in CM 2+ and 
the tributaries.  Table 8-16 also indicates those stations with high toxicity and porewater TUs 
less than 2 for PAHs and metals that do not fit the expected concentration-response pattern.  
 
For TPAH (34) in triad porewater samples, Study Area TUs range from 0.46 to 270, and in 
the four Phase 2 reference areas, TUs range from 0.46 to 0.77.  For the Study Area, these can 
be summarized as follows (as discussed above for the 28-day and 10-day tests): 

• TU less than 1.0: 17 triad locations 
• TU between 1.0 and 5.0: 7 triad locations 
• TU between 5.0 and 10.0: 3 triad locations 
• TU greater than 10.0: 8 triad locations 

 
Overall, PAH (34) sample TUs were lowest near the mouth and greatest in the upper reaches 
of Newtown Creek and English Kills.  Figure 8-33 shows the relative contribution of 
individual PAH compounds in Study Area and reference area porewater that contributed 
more than 0.1 TU.   
 

                                                 
25 For example, the TPAH (34) TU is based on the 5% rank of general chronic values, and 1 TU is based on an 
FCV equals 9.32 micromoles per gram per lipid (µmol/g-lipid) (USEPA 2003).  The genus rank of Leptocheirus 
is approximately 20% of the species distribution, and the corresponding chronic value (19 µmol/g-lipid) is 
approximately two times higher than the USEPA (2003) criterion FCV.  Therefore, chronic toxicity to 
Leptocheirus would not be expected below a TPAH (34) TU of 2.   
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For a summation of the SEM metals, Study Area porewater TUs range from 0.15 to 7.2, and 
in the four Phase 2 reference areas, range from 0.15 to 1.7.  For the Study Area, these can be 
summarized as follows:  

• TU less than 1.0: 23 triad locations 
• TU between 1.0 and 5.0: 12 triad locations 
• TU greater than 5.0: 1 triad location 

 
Overall, porewater sample SEM metal TUs greater than 1 were found in limited areas in the 
upper reaches of Newtown Creek, including Maspeth Creek and English Kills (e.g., MC023, 
NC181, and EK059).  Figure 8-34 shows the relative contributions of individual porewater 
SEM metals in Study Area and reference area porewater.  The toxicity of metal mixtures is a 
complex function of water chemistry that may or may not be additive (van Genderen et al. 
2015; Meyer et al. 2015; Naddy et al. 2015).  Without site-specific toxicity identification 
data26, assuming additivity is a reasonable approximation for the SEM metals.    

Although porewater TU contributions of total SEM metals were above 1 TU at some 
locations, the locations with the high concentrations co-occur with porewater PAH.  For 
example, the two locations with the highest total SEM metals TUs (e.g., MC023 and NC181) 
also had a TPAH (34) TU above 2 (see Table 8-16).  Also, as discussed in the following section 

on additional evaluations of bioavailability, ∑SEM ‒ AVS clearly demonstrates that SEM 
metals are not bioavailable at any stations in the Study Area or reference areas.  This 
additional LOE provides further evidence for the overall low contribution of metals to 
observed toxicity. 
 
Two other classes of chemicals that can be considered additive are chlorinated pesticides and 
PCBs.  Figure 8-35 demonstrates clearly that the individual chlorinated pesticides identified 
in the Phase 2 SLERA, when considered as a class of chemicals, have combined porewater 
TUs that are less than 1.0.  Similarly, Figure 8-36 demonstrates that PCBs also have 
porewater TUs that are less than 1.0.  These TUs are also included in Table 8-16. 

                                                 
26 Site-specific toxicity identification data are data on potential COPECs collected during the course of a toxicity 
identification evaluation (TIE) (USEPA 2007b).  A TIE is run on samples that undergo specific test 
manipulations in an effort to identify specific COPECs that might be causing toxicity.   
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8.3.3.4 Additional Discussion of Bioavailability  

The bioavailability of COPECs is a function of physical, chemical, and biological processes, 
and understanding and quantifying these relationships greatly improves risk assessment and 
remediation outcomes (NAP 2002).  This additional discussion of bioavailability supports the 
toxicity evaluation in Section 8.3.3.3 and focuses on the physical and chemical processes 
controlling metals bioavailability and the bioaccumulation of representative non-polar and 
metal COPECs in polychaete tissue. 
 

8.3.3.4.1 AVS, SEM, and Metals Speciation 

In addition to the direct measurement of porewater metals concentrations to evaluate the 
bioavailability of metals in sediment, AVS, SEM, and organic carbon data for bulk sediment 
were evaluated using USEPA (2005b) guidance.  For the divalent metals copper, cadmium, 
lead, nickel, and zinc, bulk sediment AVS and SEM are often used to predict toxicity to 
benthic macroinvertebrates (Di Toro et al. 1992; Ankley et al. 1996; Berry et al. 1996).  The 
AVS present in sediment reacts with these metals forming insoluble metal sulfide, thereby 
reducing bioavailability.  The bioavailability of SEM metals was evaluated using the 

following relationship: the sum of SEM minus AVS (ΣSEM ‒ AVS).  As shown in Figure E1-1 

in Attachment E1a, the ∑SEM ‒ AVS is less than zero for all Study Area triad sample 
locations, indicating the overall lack of bioavailability for the SEM metals.27   

The stability of AVS and SEM in bulk sediments was also evaluated during the toxicity tests 

by evaluating ΣSEM ‒ AVS in the in situ, pre-test, and post-test samples.  Because there was 

no statistically significant change (p ≤ 0.05) between pre-test and post-test for ΣSEM ‒ AVS, 
AVS and SEM were stable during the course of the toxicity tests (see Attachment E, 

Table E1-1).  Although in situ ΣSEM ‒ AVS is statistically significantly different (p ≤ 0.05) 

(more negative) than both pre-test and post-test ΣSEM ‒ AVS (see Attachment E, Table 

                                                 
27 Bioavailability of SEM metals using AVS is typically evaluated using the following relationship: 
∑SEM ‒ AVS/fraction organic carbon (fOC); USEPA 2005).  Because ∑SEM ‒ AVS is less than zero for all Study 
Area triad sample locations, including the fOC term in the calculation will result in values less than 0 
micromoles per gram (µmol/g) organic carbon, and therefore, also less than the no-effect value of 130 µmol/g 
organic carbon as reported in USEPA (2005b).  Not including fOC in this calculation at this time is consistent 
with other BERA-related analyses where direct measurements of the bioavailable fractions of COPECs in 
porewater have been made, instead of modeling bioavailable equilibrium partitioning relationships, which 
require the use of fOC to predict the bioavailable fraction in porewater. 
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E1-1), the slight increase in the bioavailable fraction during the toxicity tests was still well 
below chronic threshold values (see Attachment A9 for the in situ, pre-test, and post-test 
sample data). 
 
To further refine the evaluation of metals bioavailability, a subset of the Phase 2 triad 
sediment samples was selected for metals speciation.  Following initial mineral identification 
using x-ray diffraction, a further subset of the samples was selected for sequential extraction 
(Tessier et al. 1979) and for electron microprobe analysis (Reed 2005).  Sequential extraction 
is designed to fractionate metals in a sample according to their reactivity/bioavailability by 
subjecting the sample to a sequence of progressively aggressive chemical treatments that 
target specific chemical forms.  Electron microprobe analysis allows determination of grain-
scale mineralogy and trace metal distribution to support interpretation of the sequential 
extraction data. 
 
Key findings from these analyses are as follows: 

• The ΣSEM ‒ AVS illustrates a lack of metals bioavailability with respect to bulk 

sediment exposures; the ΣSEM ‒ AVS values for all samples were less than zero. 
• Metals speciation evaluation also supports lack of metals bioavailability with respect 

to bulk sediment exposures (see Attachment E2).  Very few metals, including the 
individual SEM metals, were found to be present in an exchangeable form in the 
sediment samples that were evaluated.  Exchangeable metals would be assumed to be 
bioavailable.  However, even when exchangeable metals were found in a sample, the 
percentages that were exchangeable were low relative to the metal that was insoluble 
in the same sample.  Therefore, the concentrations of bioavailable forms of the metals 
are low in the Study Area sediment samples. 

 

8.3.3.4.2 Polychaete Tissue and Porewater 

The tissue samples obtained from the laboratory-based bioaccumulation test using the 
polychaete Nereis virens provide confirmation of the relationship between porewater 
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concentrations28 and benthic macroinvertebrate exposure to COPECs.  Figures 8-37a and 
8-37b present the relationships between lipid-normalized tissue versus porewater 
concentrations for TPAH (17) and total PCB congeners, respectively—two chemicals 
identified as COPECs in the benthic biota tissue assessment (see Section 8.2).  Although not 
identified as COPECs, Figure 8-37c presents a similar relationship for dieldrin, and Figures 
8-37d and 8-37e present the relationships between wet-weight tissue versus porewater 
concentration for copper and lead, respectively.  The evaluation conservatively assumed that 
there was not a baseline tissue burden and, therefore, the y-intercept was set to zero.  Both 
the TPAH (17), total PCB congener, and dieldrin regressions show that tissue concentrations 
are significantly correlated with dissolved porewater concentrations, the bioavailable 
fraction of sediment-associated COPECs.  The significant correlation of TPAH (17) 
(R2 = 0.49) is more variable than for PCBs and dieldrin and is consistent with EqP.  The PAHs 
have lower Kow and are metabolized.  Although there is not a specific benchmark for TPAH 
(17), a number of stations have individual PAHs above their respective porewater SLs in 
several English Kills and upper Newtown Creek (i.e., CM 2+) stations (see Section 8.3.3.3).  
The strong correlations for total PCB congeners and dieldrin is consistent with higher Kow 
and low potential for metabolism.  Total PCB congeners and dieldrin in porewater were 
below their porewater SL.  There is no correlation for copper or lead, consistent with the low 
bioavailability of metals in Newtown Creek sediment.  Furthermore, as described in USEPA’s 
framework for metals risk assessment (USEPA 2007c), in contrast to the passive partitioning 
of non-ionic compounds, metals are physiologically regulated, and if taken up in excess, can 
be sequestered or actively excreted.       
 

8.4 Benthic Macroinvertebrate Risk Characterization  

The benthic macroinvertebrate risk assessment comprises multiple LOEs, consistent with the 
benthic macroinvertebrate assessment endpoint, the measurement endpoints, and risk 
questions detailed in Table 3-1 that are used to evaluate the benthic macroinvertebrate 
assessment endpoint.  An overall summary of the benthic macroinvertebrate risk assessment 
is provided in this section.  Moreover, the overall risk characterization for benthic 

                                                 
28 The triad porewater concentrations applied in these plots were those used for the toxicity test exposures and 
are not specific measures made during the polychaete bioaccumulation testing.  Regardless, they are synoptic 
samples, and the association of porewater and tissue data is helpful to support the toxicity assessment.  
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macroinvertebrates is also assessed in the WOE approach because of the large number of 
LOEs evaluated.  As noted throughout the previous sections, the WOE approach and results 
for the benthic macroinvertebrate risk assessment are presented in Section 14 as part of the 
WOE approach for the entire BERA. 
 
The overall risk characterization for the benthic macroinvertebrate LOEs is as follows: 

• Surface water, surface sediment, and porewater 

− Applying the results of the surface water risk assessment to benthic 
macroinvertebrates, HQs are less than 1 for barium, copper, total DDx, and carbon 
disulfide in surface water, and greater than 1 for cyanide.  As discussed in Section 
6.3, two of the 360+ surface water samples exhibited cyanide concentrations above 
the Study Area range (see Figure 6-5).  These two samples were collected from 
Dutch Kills at approximately CM 1.5 and English Kills at approximately CM 3.1.  
If these two sample results are not included in the dataset, the 95% UCL free 
cyanide concentration is below the chronic toxicity threshold value, resulting in 
an HQ of 0.8.  

− In CM 2+ and the tributaries where multiple sediment COPEC concentrations are 
significantly elevated, survival, growth, and reproduction of Leptocheirus in 
sediment toxicity tests are low.  However, in CM 0 − 2, there are no clear 
relationships between sediment COPEC concentrations and the results of the 
sediment toxicity tests.  As discussed in Section 8.3.3.3, due to the complexity of 
contaminated sediments, bulk sediment chemistry is considered a less reliable 
LOE than porewater chemistry in determining causes of toxicity due primarily to 
the stronger relationships between porewater concentrations and toxicity.  

− Bulk sediment ΣSEM ‒ AVS demonstrates a lack of metals bioavailability (all 

ΣSEM ‒ AVS values for all samples were less than zero).  Metals speciation 
evaluation also supports lack of metals bioavailability with respect to bulk 
sediment exposures.   

− Based on COPECs measured in porewater, the primary COPEC with HQs above 1 
is TPAH (34).  SEM metals copper, lead, and zinc in porewater are elevated and 
may contribute to toxicity at several locations (e.g., MC023, NC181, and EK072).  
As discussed in Section 8.3.3.3, due to the complexity of contaminated sediments, 
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porewater chemistry is considered a more reliable LOE than bulk sediment 
chemistry in determining causes of toxicity. 

• Tissue residue approach 

− Using polychaete tissue from a laboratory-based bioaccumulation study to 
represent benthic macroinvertebrates, PAH HQs are less than 1 and 1.2, based on 
NCG and USEPA Region 2 CBRs, respectively, in the Turning Basin and English 
Kills.  PCB HQs are less than 1 and 15, based on NCG and USEPA Region 2 CBRs, 
respectively, in the Turning Basin and English Kills.  HQs for these two COPECs 
are less than 1 in the rest of the Study Area and are less than 1 for all other tissue 
COPECs. 

• Benthic community 

− The benthic community in the Study Area and the four Phase 2 reference areas 
showed signs of stress because no station had a WBI score greater than 3.0.   

− None of the sediment COPECs demonstrate a clear relationship with the WBI 
scores in the Study Area and in the four Phase 2 reference areas. 

− DO does demonstrate a relationship with the WBI at some locations in the Study 
Area during certain seasons (e.g., upstream of CM 2 and in the tributaries in 
summer 2012).  When measured DO levels are below 3 mg/L at specific benthic 
community sampling stations, WBI scores are lower at these stations.  Some of the 
impacts at these stations may also be attributable to exposure to porewater 
COPECs. 

• Toxicity 

− Sediment bioassays conducted with Leptocheirus show that 28-day survival, 
growth, and reproduction for samples collected in CM 2+ and the tributaries were 
significantly lower than in laboratory controls, and were below the reference 
envelope thresholds based on a pooled reference area dataset (n = 48).  The results 
of the 10-day sediment bioassays indicate that survival is significantly lower 
throughout most of the Study Area. 

− When using reference envelopes developed for individual reference areas (n = 12), 
or for a pooled reference area dataset with three stations removed from 
Westchester Creek (n = 42), the interpretation of the sediment bioassays is similar.  
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There is a strong correspondence between observed toxicity and elevated 
porewater concentrations for PAHs and some SEM metals at some locations (e.g., 

WC010, NC071, MC023, NC181).  The results of the ΣSEM ‒ AVS and metals 
speciation analyses demonstrate the lack of bioavailability of metals throughout 
the Study Area. 

 

8.5 Uncertainty Assessment 

This section presents the uncertainties associated with the different LOEs used in the 
baseline risk analyses for benthic macroinvertebrates that could result in an over or under 
estimate of risk. 

8.5.1 Surface Water Chemistry 

The uncertainties associated with the surface water baseline risk analyses are presented in 
Section 6.4 of the surface water risk assessment.   

8.5.2 Benthic Biota Tissue 

Potential risks to benthic macroinvertebrates from bioaccumulative chemicals were assessed 
using polychaete tissue collected as part of the bioaccumulative study.  Extrapolating from 
polychaetes to non-polychaetes could result in an over or under estimate of risk to benthic 
macroinvertebrates.  In addition, using polychaete tissue collected from a laboratory-based 
bioaccumulation test, rather than from the Study Area, could result in an over or under 
estimation of risk.  However, it is important to note that some measurements of 
bioavailability, specifically AVS and SEM, did not differ significantly when measured in situ 
versus at the beginning and end of the laboratory tests, indicating that there were not large 
fluctuations in the bioavailability of metals.  Organic compounds such as PCBs and PAHs are 
expected to be much less sensitive to changes in the geochemical properties of sediments that 
may occur when sediments are manipulated to the degree common in preparing sediments 
for toxicity and bioaccumulation testing.  As such, it is believed that the uncertainty in the 
bioaccumulation tests is low and that the results are indicative of what occurs in in-situ 
conditions.  
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A range of CBRs were used to provide upper- and lower-bound risk estimates (see Section 
8.2.2).  When using NCG CBRs selected from the USACE Environmental Residue Effects 
Database (USACE 2013) and from USEPA’s PCB Residue Effects Database (USEPA 2007a), as 
described in the BERA PF (Anchor QEA 2014a), HQs for all COPECs were less than 1 (see 
Section 8.2.3 and Table 8-2).  When using the USEPA Region 2 CBRs provided by USEPA, 
LOEC-based HQs are greater than 1 for TPAH and total PCB congeners.  Both the USEPA 
Region 2 and the NCG CBRs were selected from the scientific literature through an extensive 
search of multiple sources, and the values selected were the most appropriate from the 
citations that were ultimately selected.  Both sets of CBRs were selected based on whole-
body tissue residues for the assessment endpoints of survival, growth, and reproduction.  
Both sets of CBRs were consistent with USEPA guidance, and consistent with USEPA 
toxicity values at other similar sediment sites (e.g., the Lower Passaic River Study Area is 
only 10 miles from Newtown Creek).  
 
The total PCB congener CBRs from the Lower Passaic River Study Area were derived from a 
study evaluating effects of dietary exposure to PCBs and reproductive output in the eastern 
oyster (Crassostrea virginica; Chu et al. 2000, 2003).  The tissue CBRs were not based on a 
measured whole-body concentration, but were estimated using lipid ratios in oyster tissues 
and eggs and extrapolating from egg threshold concentrations.  Such an estimation 
introduces uncertainties into the derived oyster CBR.   
 
The TPAH CBRs from the Lower Passaic River Study Area are based on impaired 
gametogenesis, including deformation of gametes and follicles in blue mussel (Mytilus edulis) 
following aqueous exposure for 4 weeks to fluoranthene (Eertman et al. 1995).  In the same 
study, blue mussels were also exposed to benzo(a)pyrene that also caused deformation of 
gametes and follicles in blue mussel.  Because the estimated LOEC for benzo(a)pyrene was 
higher than the estimated LOEC for fluoranthene, using a CBR based on fluoranthene could 
result in an over estimation of risk.  
   
The NCG CBRs were selected from the USACE and USEPA databases based on measured 
whole-body tissue residues and the targeted endpoints of survival, growth, or reproduction.  
For each COPEC, the NCG CBR selected was the minimum of the geometric mean for survival, 
growth, or reproduction.  Although these databases do contain species-specific data, if 
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adequate species-specific information is not available, it is appropriate to use a CBR derived from 
a suitable combination of studies and species.  This was the case for polychaetes, with effects 
data for other invertebrates being used (water flea, blue mussel, midges, and amphipods).  
Extrapolating from these species to polychaetes could introduce some uncertainties.  Species 
vary with respect to the uptake, metabolism, and depuration of chemicals.  Therefore, use of 
CBRs for species other than polychaetes could result in an over or under estimation of risk. 
 
Lastly, the Phase 2 SLERA identified uncertain COPECs due to the lack of a tissue SL.  These 
uncertain COPECs are listed in Table 7-3, along with those for other invertebrates, and 
consist of PAHs and a small number of pesticides.  The uncertain PAHs were detected with 
an FoD greater than 5%, but due to the lack of SLs, could not be evaluated.  By not 
quantifying the risks for these uncertain PAHs, risks to benthic macroinvertebrates could be 
under estimated.  For the uncertain pesticides, most were not detected and, therefore, 
unlikely to contribute to risk.  The only pesticide that was detected with an FoD greater than 
5%, and for which there is no SL, was hexachlorobenzene (see Table 5-12).  By not 
quantifying the risks for this uncertain COPEC, risks to benthic macroinvertebrates could be 
under estimated.  However, given the multiple LOEs used to evaluate the COPECs, it is 
unlikely that these uncertain COPECs would contribute significantly to the overall risks to 
benthic macroinvertebrates. 

8.5.3 Sediment Quality Triad 

The risk assessment of Study Area sediments is complex due to its location in one of the most 
urbanized areas in the United States; the surrounding ongoing industrial/commercial land 
use; its use as a commercial waterway with significant barge traffic and as a receiving 
waterbody for municipal CSO and stormwater discharges and discharges from surrounding 
industrial properties; and the fact that Newtown Creek is a dead-end channel with no 
natural upstream input of freshwater flow.  These conditions contribute to an ongoing site-
specific background condition that includes the presence of non-COPEC stressors, including 
organic enrichment and associated low DO and high ammonia and sulfide, as well as other 
contaminants not usually evaluated as part of the CERCLA ERA process.  The use of an SQT 
to evaluate the effect of COPEC-related exposure to the benthic macroinvertebrate 
community present in Study Area sediments contains varying degrees of uncertainty due to 
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these features and also due to the inherent variability of analytical chemistry, biological 
systems, and bioassay testing.  
 

8.5.3.1 Sediment Chemistry 

Uncertainties in the chemistry LOE in the SQT include the use of bulk sediment chemistry 
and generic bulk sediment benchmarks (SLs) in the Phase 2 SLERA because bulk sediment 
measures are limited in their ability to predict bioavailability and toxicity.  As discussed in 
Section 8.3.3.3, because site-specific conditions can significantly influence the degree to 
which sediment COPECs are bioavailable to benthic organisms, particularly at complex sites 
such as Newtown Creek, the use of bulk sediment COPEC concentrations and generic bulk 
sediment benchmarks is not the best predictor of toxicity to benthic macroinvertebrates.  As 
discussed in USEPA guidance (Burgess 2009; Burgess et al. 2013; USEPA 2012, 2017), 
porewater COPEC concentrations are the best predictor of toxicity and are now routinely 
measured during the investigation at complex contaminated sediment sites.  
As part of the Phase 2 SLERA, chemicals without SLs were identified as uncertain COPECs, 
as were chemicals with an FoD less than 5% but for which the RL was greater than the SL 
(see Table 8-17).  Not including these COPECs in the baseline risk analyses could result in an 
under estimation of risk.  However, for the following reasons, these uncertain COPECs are 
unlikely to change the outcome of the BERA.  Most of the uncertain COPECs were not 
detected in sediment with an FoD greater than 5% (see Table 5-7).  Of the 17 VOCs without 
SLs, 2 were detected with an FoD greater than 5%, of the 10 SVOCs without SLs, 3 were 
detected with an FoD greater than 5%, and of the 5 herbicides without SLs, 1 was detected 
with an FoD greater than 5%.  Therefore, these uncertain COPECs are unlikely to contribute 
to risk compared to the risk drivers and, therefore, are unlikely to change the outcome of the 
BERA.  Four pesticides without SLs were detected with FoDs greater than 5% in bulk 
sediment.  One of these, endrin ketone, was not detected in porewater collected during the 
sediment toxicity tests.  Although the other three, nonachlor (cis and trans) and 
oxychlordane, were detected in some porewater samples, chlordane, exhibited HQs less than 
1 in porewater.  Therefore, it is also unlikely that these uncertain pesticides would change 
the outcome of the BERA.  Four PAHs without SLs were also detected with an FoD greater 
than 5% in bulk sediment, but because PAHs are identified as a COPEC in the BERA, these 
uncertain PAHs will not change the outcome of the BERA.  Two metals without SLs, 
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beryllium and thallium, were detected with an FoD greater than 5% in bulk sediment.  
However, because these metals were not detected in porewater samples collected using mini-
peepers during the sediment toxicity tests, they are not likely to change the outcome of the 
BERA.  Based on the multiple LOEs used to evaluate the COPECs, it is unlikely that these 
contaminants would contribute significantly to the overall risks to benthic 
macroinvertebrates.  Lastly, there were a number of chemicals identified as uncertain 
COPECs due to RLs greater than SLs (see Table 8-17).  However, because the FoD for all 
these uncertain COPECs is less than 5%, they are also unlikely to change the outcome of the 
BERA. 
 

8.5.3.2 Porewater Chemistry  

Although the use of bulk sediment chemistry is useful in the screening of chemicals for 
potential risk to benthic macroinvertebrates, it is well established in the scientific literature 
that sediment porewater is the primary route of exposure to benthic macroinvertebrates.  
When measured porewater chemical concentrations are used in conjunction with sediment 
toxicity tests, the data provide a more definitive identification of contaminants contributing 
to benthic macroinvertebrate risk, and therefore, a more definitive dataset upon which to 
make remedial decisions. 
 
However, as demonstrated by multiple LOEs, the bioavailability and toxicity of sediment 
COPECs in porewater, and the corresponding estimates of risk comparing porewater COPEC 
concentrations to chronic marine surface water quality criteria, are likely over estimated.  

Specifically, for SEM metals, ∑SEM ‒ AVS and speciation results in bulk sediment indicate 
that these metals are not bioavailable, and for copper, the most sensitive species upon which 
the NYSDEC criteria are based are primarily bivalves and fish, all of which obtain their 
exposure through the water column rather than from sediment porewater (Allen et al. 1997).   
 

8.5.3.3 Benthic Community 

For any evaluation of the benthic community, there is uncertainty due to variability in 
benthic community data as result of variations in natural conditions such as grain size and 
other factors such as high TOC and low DO.  There also is uncertainty with the relationship 
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between COPECs (in sediment and porewater) and DO as stressors to the benthic 
community.   
 
To evaluate this further, the relationship between COPEC concentrations (in sediment and 
porewater) and WBI scores for Phase 1 (2012) stations where the DO was less than 3.0 mg/L 
is shown in Figures 8-38a and 8-38b for TPAH29, and Figures 8-39a through 8-39e for 
cadmium, copper, lead, nickel, and zinc (the SEM metals).30  For paired locations, summer 
WBI scores are often less than spring WBI scores (e.g., see station EB006 in Figures 8-38a, 
8-38b, and 8-39a through 8-39e).  For several stations (e.g., NC069, NC075, EK001, and 
EK010 in Figures 8-38a and 8-38b), porewater TPAH (34) TUs are elevated (TUs of 
approximately 100 and above), suggesting that porewater PAHs could also be contributing to 
benthic community stress at these locations.  However, stations with WBI scores less than 1 
or zero are stations for which DO at the time of sample collection was less than 3.0 mg/L, 
regardless of sediment or porewater COPEC concentrations.  Similarly, because porewater 
concentrations for cadmium and copper at stations NC069 and EK010 exceed SLs, these 
COPECs could be contributing to benthic community stress at these locations (see Figures 8-
39a and 8-39b).  Likewise, for lead, porewater concentrations at station EK010 could be 
contributing to benthic community stress at this location (see Figure 8-39c).  However, when 
bulk sediment SEM and AVS analyses are taken into consideration, Figure 8-39f shows that 
because SEM – AVS results are all less than zero, these metals are likely not bioavailable to 
benthic macroinvertebrates.  As discussed in Sections 4.2.4.3.3 and 8.3.3.4.1, the AVS present 
in sediment reacts with these metals, forming insoluble metal sulfide, thereby reducing 
bioavailability.  Overall, although it is acknowledged that the low WBI scores reflect a 
stressed benthic community Study Area-wide, these analyses suggest that, while elevated 
porewater COPEC concentrations could have an influence on the benthic community, low 
DO has a dominating influence at some locations in the Study Area and at certain times of 
the year, where COPEC concentrations are low. 

                                                 
29 TPAH (17) for sediment in Figure 8-38a, TPAH (34) for sediment in Figure 8-38b, and TPAH (34) for 
porewater TUs in Figures 8-38a and 8-38b.     
30 Because co-located samples for benthic community and sediment chemistry were not collected in summer 
2012, it was assumed that spring 2012 sediment COPEC concentrations could be used as a surrogate for summer 
2012 sediment COPEC concentrations for this evaluation.  Similarly, because porewater COPECs were not 
measured in 2012, it was assumed that spring 2014 porewater COPEC concentrations could be used as a 
surrogate for 2012 spring and summer porewater COPEC concentrations.    



 
 
  Baseline Benthic Macroinvertebrate Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 122 181037-01.01 

8.5.3.4 Toxicity  

There are a number of sources of uncertainty with the results of the 10-day and 28-day 
toxicity tests, primarily associated with the causes of high observed toxicity at SQT stations 
where porewater COPEC concentrations are significantly below chronic threshold levels.  
Some of the possible causes of this non-COPEC-related toxicity are discussed in the 
following subsections. 
 

8.5.3.4.1 10-day Toxicity Results 

Test conditions that are unrelated to chemical toxicity can influence organism survival, 
growth, and reproduction responses and can vary across sample treatments and replicates.  
Laboratory testing provides a way to control environmental conditions in the test chambers.  
This BERA utilized two toxicity studies with different exposure conditions, a 10-day 
exposure with no feeding or water-renewal, and a 28-day exposure with exogenous feeding 
and daily renewal of overlying test water.  The 10-day study was an acute (short-term) 
exposure designed to assess survival of organisms that process the test sediment to obtain 
organic matter to eat.  Depending on the organic carbon content of the sediment, and the 
composition of the organic content (i.e., whether the organic matter is processable as food for 
the organisms or organic chemical contamination), the exposed organisms may demonstrate 
stress (e.g., mortality) that might not be apparent in a test with exogenous (lab-prepared) 
food.  Excluding feeding and water renewal procedures has been shown to impact the health 
of the organisms and performance of the test (McGee et al. 1993, 2004).  McGee et al. (1993, 
2004) report that for 10-day fed and unfed Leptocheirus tests on Chesapeake Bay sediments, 
unfed organisms had significantly higher mortality attributable to lack of feeding and 
combined effects of feeding and temperature and feeding and concentrations.  The 28-day 
study was a chronic (long-term) exposure designed to assess survival, along with sublethal 
effects (growth and reproduction).  The 28-day test period is too long for organisms to 
survive without exogenous food, so lab-prepared food was added to each test chamber daily, 
along with the renewal of overlying test water.  Test water is renewed in toxicity tests that 
are fed to prevent the buildup of food and metabolic wastes, which can negatively impact 
water quality and skew test results.  The 28-day test results provide an assessment of long-
term contaminant exposures.  USEPA guidance acknowledges that chronic tests are more 
toxicologically relevant, have greater resolution than acute tests, and are more appropriate 
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for organisms that spend most of their time on site (USEPA 1994b, 2014c).  However, the 10-
day acute study was included in the BERA to provide information on the different exposure 
condition, and it allows investigators to more fully assess the sediment toxicity.  

The difference in survival between the 28-day tests and the 10-day tests is not, by itself, 
reason to believe that the 10-day test results are confounded and should be interpreted with 
caution.  Excluding feeding and water renewal is part of the test protocols on the basis that 
they simulate conditions when exogenous food is lacking, and organisms may be more 
sensitive to exposure to chemical contaminants.  The difference in survival, however, 
between the 10-day and 28-day tests in the four Phase 2 reference areas and the CM 2+ and 
tributary triad stations in the Study Area is measurably different than the difference in 
survival between the two tests in the CM 0 − 2 triad stations, even though the same 
sediments at each station were used in both tests.  This difference may be important in the 
overall interpretation of the 10-day test results.  For example, the average CA% survival in 
10-day and 28-day tests for Gerritsen Creek are 92% and 93%, respectively.  For Spring 
Creek, average CA% survival was 92% and 90%, respectively.  Excluding the reference area 
stations that were significantly different than the control (WE014 and HB014), the 10-day 
and 28-day average CA% survival is 89% and 91% for Head of Bay, and 87% and 83% for 
Westchester Creek, respectively.  For Newtown Creek, however, the majority of stations 
where survival was not significantly different from the control in the 28-day test are 
significantly different from the control in the 10-day test, even though COPEC 
concentrations are below levels of concern and not significantly different than the reference 
areas.  Specifically, 28-day test survival in stations from Newtown Creek downstream of 
CM 2 ranged from 60% to 97%, whereas 10-day test survival ranged from 16% to 83%.  
These differences are much larger than the difference in the four Phase 2 reference areas and 
also much different than in CM 2+ and tributary stations. 
 
USEPA (2017) notes that one potential cause for a poor concentration-response relationship 
could be the presence of other unidentified contaminants or stressors in the sediment matrix.  
However, survival in the 10-day test was reduced for stations where survival in the 28-day 
test was not different from the reference areas and where porewater COPEC concentrations 
were lower.  The primary reason that the outcome of the 10-day test is important is because 
there is a wide range of responses at relatively low concentrations precluding the ability to 
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estimate adverse-effect concentrations of COPECs for 10-day survival.  C3-naphthalene 
provides a good example of the different pattern for the 28-day versus 10-day concentration-
response relationship (see Figures 8-23k and 8-29k, respectively), where the range of 10-day 
toxicity cannot be correlated with the magnitude of porewater exposure.  More broadly, for 
the 10-day test, there are locations with low porewater COPEC concentrations that exhibit 
both high and low toxicity.  For example, in the lower portion of Newtown Creek (CM 
0 – 2), the TPAH (34) TUs range from 0.46 to 1.0 and the SEM metal TUs range from 0.15 to 
2.1.  Survival in the 10-day test ranges from 16% to 83% and in the 28-day test ranges from 
60% to 97%, a difference of 67% and 37%, respectively.  Based on the porewater exposure for 
these COPECs, the low survival in the majority of the samples in this reach for the 10-day 
test does not fit the expected concentration-response relationship for porewater.  The test 
results for the 28-day test are, for the most part, consistent with the expected concentration-
response relationship.  Taken as a whole, this pattern indicates that an additional factor may 
be influencing 10-day survival.  
 

8.5.3.4.2 Possible Non-COPEC Stressors 

Two non-COPEC stressors that may influence the results of toxicity tests are common in 
urban environments and consistent with site-specific background conditions in the Study 
Area, include: 1) the presence of high levels of sulfide and ammonia, resulting from high 
organic enrichment; and 2) the presence of elevated levels of an unresolved complex mixture 
(UCM) of hydrocarbons, a common contaminant in urban waterways not specifically 
evaluated in CERCLA risk assessments.  The following discusses these two non-COPEC 
stressors.  

Sulfide and Ammonia 
Sulfide and ammonia are naturally occurring products of microbial degradation of organic 
material.  They are acute toxicants and widely recognized confounding factors in bioassay 
testing.  Because they are common breakdown products when sediments have high organic 
content, sulfide and ammonia were measured in sacrificial replicate chambers in the toxicity 
tests, as described in Section 8.3.3.1.  Sulfide is volatile, and is generally measured at lower 
concentrations in bioassay overlying water than in sediment porewater.  Thresholds based on 
porewater exposure measurements are generally greater than those derived from water-only 
tests (Inouye et al. 2015).  For amphipods that burrow or build soft tubes, it was assumed that 
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porewater exposure will be more important than overlying water exposure.  In contrast, 
amphipods that build hard tubes have a greater exposure to overlying water (Inouye et al. 
2015).  Also important is species sensitivity.  It has been noted that species such as 
Leptocheirus have a higher evolved tolerance for ammonia than other amphipods because it 
is a soft-tube-building species that has evolved an ecological niche in enriched, fine-grained 
sediment.  It is reasonable to assume the same adaptation would apply to sulfide that co-
occurs in the environment (ASTM 2012). 
 
Ammonia concentrations in porewater were below levels of concern described in the USEPA 
(2001b) test protocols (60 mg/L total ammonia and 0.8 mg/L unionized ammonia).  A sulfide 
porewater level has not been established in these protocols.  Therefore, a literature review 
was conducted for sulfide toxicity data.  Based on concentration-response plots, sulfide 
porewater concentrations associated with moderate levels of toxicity (e.g., 20% control-
adjusted mortality) for Rhepoxynius and Eohaustorius, burrowing estuarine amphipods, are 
approximately 20 mg/L (Caldwell 2005).  A porewater sulfide concentration of 30 mg/L was 
determined by Caldwell (2005) to be a level above which a greater likelihood of significant 
amphipod mortality in standard marine bioassays was possible.  Sulfide as a confounding 
factor also was evaluated based on data from Inouye et al. (2015), which identified 2 mg/L in 
porewater as a threshold level of toxicity in burrowing amphipods.  Because these values 
have not been developed through standard USEPA procedures, there is uncertainty 
associated with their application. 
 
In the 10-day tests, porewater sulfide levels exceeded 20 mg/L in two samples (EB006SG and 
MC017SG) and 2 mg/L in eight additional samples (EK059SG, MC005SG, MC023SG, 
NC167SG, NC168SG, WE012SG, WE013SG, and WE014SG) (see Figure 8-40a).   
 
In the 28-day tests, porewater sulfide levels exceeded 20 mg/L in six samples (EB006SG, 
EB036SG, MC005SG, NC071SG, WE010SG, and WE011SG), and 2 mg/L in seven additional 
samples (DK037SG, MC017SG, MC023SG, NC168SG, WC012SG, WE012SG, and WE014SG) 
(see Figure 8-40b).  All 28-day test samples with sulfide above 20 mg/L have reduced 
survival, growth, and reproduction.  The duration of days that porewater sulfide was above 
20 mg/L was also associated with substantially lower survival.  The locations of the Maspeth 
Creek, East Branch, and Westchester Creek samples where Day 0 porewater sulfide exceeded 
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70 mg/L are in areas that are organically enriched and experience low DO at the sediment 
mudline.  WE011 had lowest 28-day survival compared to the other Westchester Creek area 
samples (with the exception of WE012 and WE014) and third lowest reference area survival, 
but it was not significantly different from the control samples.  Study Area samples with 
elevated sulfide have differing chemical mixtures, including stations with elevated porewater 
PAHs and porewater SEM metals (NC071).  
 
Porewater sulfide concentrations in several 28-day test samples may have contributed to 
toxicity where porewater COPEC TUs were low.  MC005 and EB036 both have TUs of less 
than or just greater than 1 and maximum sulfide concentrations of 96 mg/L, which is above 
concentrations expected to impact survival (e.g., above 20 mg/L).  EB006 had very low 
survival, with a TPAH (34) TU of 1.06—a concentration expected to only have limited 
effects on Leptocheirus survival, but a maximum porewater sulfide concentration of 58 mg/L.  
MC017 has porewater COPEC TUs less than 1 and a maximum sulfide concentration of 
16 mg/L, above the 2 mg/L threshold and approaching the 20 mg/L moderate effects 
benchmark.  Of note is that during the 10-day test, MC017 maximum porewater sulfide 
spiked at 280 mg/L.   

Complex Hydrocarbon Mixtures 
USEPA (2017) states that “at some sediment sites, PAHs reside in an oily matrix in the 
sediment, and the oily matrix can contain high levels of aliphatic hydrocarbons (e.g., alkanes 
and cycloparaffins).  Aliphatic hydrocarbons are the major components of lubricants and 
greases, and are present in crude oil and numerous refined petroleum products.  A 
confounding issue with PAHs might occur when high levels of aliphatic hydrocarbons are 
present in the sediments.”  USEPA (2017) also states that for filter-feeding benthic 
invertebrates, the mechanism of toxicity for the aliphatic hydrocarbons “….can stem from a 
physical effect, such as fouling of respiratory surfaces by the oil phase (Mount et al. 2015 
unpublished results).”  When toxicity testing data are substantially more toxic than predicted 
based upon the porewater PAH content, USEPA (2017) suggests “consideration of the 
possibility of the aliphatic hydrocarbons as the contaminants when all other contaminant 
classes, e.g., pesticides, metals, …, have been eliminated as causes of toxicity in the sediment 
samples of interest.”  The toxicity evaluation (Section 8.3.3.3) identified PAHs, and to a lesser 
degree metals, as benthic toxicity risk drivers, but also identified a set of stations did that not 
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fit the expected concentration-response curve.  These include Study Area samples NC065, 
DK037, DK040, EB006, EB036, MC005, and MC017, and reference area samples WE012 and 
WE014.   
 
Urban sediment mixtures are complex and contain multiple CERCLA chemicals and a UCM31 
of solvent extractable organic compounds, which can comprise up to 20% of TOC (White et 
al. 2013; Brownawell et al. 2007).  Stout et al. (2004) compared the nature and amount of 
total extractable hydrocarbons and PAHs, including alkylated PAHs, within 280 surficial 
(mostly 0 to 10 cm) sediments from nine, well-studied urban waterways on the east and west 
U.S. coasts.  Although variable by site, Stout et al. (2004) found UCM is consistent with 
biodegraded petroleum, uncombusted petroleum, motor (crankcase) and hydraulic oils, or 
abraded asphalt.  Urban dust and diesel soot were also identified as potential components of 
urban runoff.  Multiple urban non-point petroleum sources that contain motor oils, 
atmospheric deposition, and other anthropogenically contaminated runoff are conveyed via 
point and non-point source discharges to urban estuaries.  Multiple sources of n-alkanes in 
common products (Grob 2011), including printing inks, pharmaceuticals, cosmetics, and 
lubricating and hydraulic oils, would be constituents of urban runoff contributing to the 
long-chain aliphatic concentrations measured in urban sediment.  Recent research suggests 
that non-PAH petroleum hydrocarbons, including long-chain aliphatic compounds that are 
typically not considered to be toxic (Battelle 2007), may influence sediment toxicity test 
results due to physical effects for some invertebrates, including sensitive estuarine 
amphipods (Mount 2010; Stanley et al. 2010).  Hydrocarbon UCM has been shown to be 
associated with toxicity to benthic organisms (Scarlett et al. 2007; Mount 2010; USEPA 2017) 
and may be a potential confounding factor influencing the results of the toxicity tests in the 
Study Area and the reference areas.   
 
As noted in Section 3.1.1, NAPL also can be present in sediments and can act as a source of 
dissolved COPECs (i.e., non-polar organic compounds such as PAHs); the contribution to 

                                                 
31 Complex hydrocarbon mixtures that are present in urban sediments are difficult to resolve analytically (and 
are often referred to as an unresolved complex mixture, or UCM).  These mixtures can be characterized in bulk 
sediment using extractable petroleum hydrocarbon (EPH) analyses to measure concentrations associated with 
mineral and organic carbon sediment fractions.  EPH analyses characterize mixtures that include volatiles, 
aromatics including PAHs and alkyl-PAHs, and non-PAH hydrocarbons (e.g., long-chain aliphatics).   
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toxicity of this bioavailable porewater component is well characterized in this BERA (see 
Section 8.3.3.3).  The NAPL mixture also includes non-PAH hydrocarbons (e.g., aliphatic 
hydrocarbons) that are typically not considered to be soluble or toxic but that may also elicit 
physical effects, as described above.  However, as noted in Appendix C, Section 3.3.1, of the 
draft RI Report, a NAPL delineation program was implemented that included the collection 
of sediment cores for visual observation and shake testing to determine the presence of 
NAPL at 166 locations throughout the Study Area.  NAPL was generally not observed in the 
top 15 cm (6 inches) of the sediment cores, except at eight locations in the southwest corner 
of the Turning Basin and at one location in lower English Kills.  As a result of the very 
limited observations of NAPL in surficial sediments in the Study Area (8 out of 166 
locations), observed toxicity cannot be solely associated with NAPL exposure.  Instead, 
dissolved phase hydrocarbons (e.g., PAHs) in porewater are superior predictors of toxicity 
and risk to the benthic community, both in terms of correlation and causality.  As described 
above, physical effects associated with exposure to UCM also may help to explain observed 
toxicity. 
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9 BASELINE EPIBENTHIC DECAPOD RISK ASSESSMENT 

This section presents the baseline epibenthic decapod risk assessment for the COPECs 
identified in the Phase 2 SLERA (see Sections 5.4.1 and 5.4.3).  This section addresses the 
following risk questions: 

• Are the levels of contaminants in surface water from the Study Area greater than 
surface water toxicity-based values for the survival, growth, or reproduction of 
epibenthic decapods? 

• Is the accumulation of bioaccumulative contaminants in epibenthic decapods 
sufficient to cause adverse effects to Study Area epibenthic decapods as represented 
by blue crab?  

 
The first risk question above represents one of the LOEs evaluated in the surface water risk 
assessment (see Section 6).  The second risk question above represents two additional LOEs 
evaluated as part of the epibenthic decapod risk assessment because tissue concentrations in 
blue crab are compared to two different sets of CBRs.  As noted in the SLERA, using tissue 
concentrations to assess risks to blue crab reflects the integrated exposure from surface water, 
surface sediment, and diet.  A discussion of surface water versus surface sediment exposure 
and blue crab tissue concentrations is included in the uncertainty assessment (Section 9.4.1).  
The risk assessment results for the three LOEs (surface water and tissue using two sets of 
CBRs) are incorporated into the WOE evaluation completed in Section 14. 
 
As discussed in the BERA PF (Anchor QEA 2014a), blue crab was selected as the 
representative species for this receptor group.  Blue crabs comprised 54% of the shellfish 
caught in the Study Area in spring and summer of the Phase 1 surveys, and they represent 
both prey and predator.  Other shellfish collected during the Phase 1 surveys consisted of 
shrimp (43%) and other crabs (3%). 
 

9.1 Surface Water 

The surface water baseline risk analyses described in Section 6 are also applicable to 
epibenthic decapods.  Because the approach is based on USEPA’s NRWQC or threshold 
values that are protective of sensitive life stages, the evaluation is appropriate to assess risks 
to epibenthic decapods in the Study Area.  Five COPECs were identified as a result of the 
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surface water Phase 2 SLERA; these were barium, copper, total DDx, carbon disulfide, and 
cyanide.  For the baseline risk analyses, HQs were calculated using alternative chronic 
threshold values for some of the COPECs.  These thresholds were based on a literature 
review, evaluation of the toxicity data presented in the relevant ambient water quality 
criteria documents, or an evaluation of recent toxicity data in the USEPA ECOTOX database.  
Using the alternative threshold values, HQs for barium, copper, total DDx, and carbon 
disulfide were less than 1.0, and for cyanide, the HQ was 1.1 (see Section 6.3).   
As discussed in Section 6.3, 2 of the 360+ surface water samples exhibited cyanide 
concentrations that could possibly reflect sources of cyanide to Dutch Kills and English Kills.  
If these two sample results are not included in the dataset, the 95% UCL free cyanide 
concentration is below the chronic threshold value, resulting in an HQ of 0.8 (see Section 
6.4.1).     
 

9.2 Blue Crab Tissue  

The Phase 2 SLERA identified the following COPECs based on blue crab whole-body tissue 
concentrations and USEPA Region 2 NOECs: copper, lead, HPAH, TPAH, dieldrin, 2,3,7,8-
TCDD, and total PCB congeners (see Section 5.4.3 and Table 5-10).   
 
In the baseline risk analyses, these COPECs are evaluated further by using two sets of CBRs 
as measures of effect to bound the risk estimates, by comparing Study Area risk estimates 
with reference area risk estimates, and by examining the spatial distribution of blue crab 
tissue COPEC concentrations in the Study Area and the four Phase 2 reference areas.  
 

9.2.1 Exposure Assessment 

For the baseline risk analyses, whole-body blue crab tissue EPCs are based on the 95% UCL 
of the composite samples from all six FSZs for a Study Area-wide EPC.  The 95% UCLs were 
calculated using MDLs for non-detected chemicals, rather than the more conservative RLs 
used in the Phase 2 SLERA.  The use of Study Area-wide EPCs is justified given the mobility 
of blue crab within the Study Area (see Attachment F for information on the life history of 
blue crab).   
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9.2.2 Measures of Effect 

The measures of effect for the blue crab baseline risk analyses were selected to represent a 
range of invertebrate CBRs from the NOEC to the LOEC.   

Two sets of CBRs were used to provide upper- and lower-bound estimates of potential risk.  
One set for selected chemicals was provided by USEPA and is referred to as the USEPA 
Region 2 CBRs (USEPA 2014b).  The other set was selected from the USACE Environmental 
Residue Effects Database (USACE 2013) and from USEPA’s PCB Residue Effects Database 
(USEPA 2007a) and is referred to as the NCG CBRs.  Both the USEPA Region 2 and the NCG 
CBRs were selected from the scientific literature through an extensive search of multiple 
sources, and the values selected were the most appropriate from the citations that were 
ultimately selected.  However, the NCG CBRs have been interpreted by USEPA to be less 
conservative than those selected by USEPA for the Lower Passaic River Study Area.  Both 
sets of CBRs were selected based on whole-body32 tissue residues for the assessment 
endpoints of survival, growth, and reproduction.  Both sets of CBRs were consistent with 
USEPA guidance, and consistent with USEPA toxicity values at other similar sediment sites 
(e.g., the Lower Passaic River Study Area is only 10 miles from Newtown Creek).  Further 
discussion regarding selection of the USEPA Region 2 and the NCG CBRs is presented in the 
uncertainty assessment in Section 9.4.2. 
 
The CBRs used in the baseline risk analyses for epibenthic decapods are presented in 
Table 9-1.  
 

9.2.3 Risk Characterization 

The baseline risk analyses for Study Area blue crab are presented in Table 9-2, with 
supporting analyses in Attachment A12.  For each of the COPECs, Table 9-2 shows the FoD, 
the EPC (the 95% UCL), the selected NOECs and LOECs, and the corresponding NOEC-
based and LOEC-based HQs to provide upper- and lower-bound risk estimates.  These can be 
summarized as follows: 

                                                 
32 Note that the whole-body USEPA Region 2 CBR for total PCB congeners in invertebrates was estimated from 
gonad and muscle tissue residue results. 
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• When using the NCG CBRs, the HQs for copper range from 0.71 to 1.03, based on the 
LOEC and NOEC, respectively.  When using the USEPA Region 2 CBRs for copper, 
the HQs range from 1.6 to 3.8, based on the LOEC and the NOEC, respectively.  

• For lead, use of the NCG CBRs results in HQs of less than 1; when using the USEPA 
Region 2 CBRs, the HQs range from 0.24 to 1.2.   

• The HQs for HPAH and TPAH are less than 1 when using the NCG CBRs; when 
using the USEPA Region 2 CBRs, the HQs range from 0.12 to 1.2 (HPAH), and 0.2 to 
2.0 based on the LOEC and NOEC, respectively.   

• The HQs for dieldrin are less than 1 using the NCG CBRs, and range from 0.27 to 1.4, 
based on the USEPA Region 2 LOEC and the NOEC, respectively. 

• The HQs for 2,3,7,8-TCDD are less than 1 using the NCG CBRs, and range from 0.4 to 
3.5, using the USEPA Region 2 LOEC and NOEC, respectively.   

• For total PCB congeners, the HQs are also less than 1 using the NCG CBRs, and range 
from 8.8 to 29, based on the USEPA Region 2 LOEC and NOEC, respectively.   

 
For comparison with the Study Area, risk estimates were calculated for blue crab collected 
from the four Phase 2 reference areas (pooled dataset) and for each individual reference area 
(see Tables 9-3a through 9-3e, with supporting analyses in Attachment A12).  Whole-body 
blue crab tissue EPCs were based on the 95% UCL with MDLs for non-detected chemicals.  
The CBRs used in the blue crab risk estimates for the reference areas are the same as those 
used for the Study Area risk estimates (see Table 9-1).  As summarized in the following, the 
risk estimates for blue crab in the Study Area and the four Phase 2 reference areas are the 
same or similar for all tissue-based COPECs, with the exception of PCBs: 

• When using the NCG CBRs, HQs for blue crab from the Study Area and the four 
Phase 2 reference areas are less than 1 for all COPECs, with the exception of copper 
for which the NOEC-based HQ in the Study Area is 1.03 and in Westchester Creek is 
1 (see Table 9-3b). 

• When using the USEPA Region 2 CBRs, the HQs for copper in blue crab from the 
Study Area (ranging from 1.6 to 3.8) are the same as those in Westchester Creek 
(ranging from 1.5 to 3.7) and similar in Head of Bay, Spring Creek, and Gerritsen 
Creek.     

• For lead, the USEPA Region 2-based HQs for Westchester Creek range from 1.2 to 6.0 
and are higher than for the Study Area, which range from 0.24 to 1.2.  The USEPA 



 
 
  Baseline Epibenthic Decapod Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 133 181037-01.01 

Region 2-based HQs for lead in blue crab from Head of Bay, Spring Creek, and 
Gerritsen Creek are less than 1.  

• For HPAH and TPAH, the USEPA Region 2 LOEC HQs are less than 1 for blue crab 
from the Study Area and from the four Phase 2 reference areas.  The USEPA Region 2 
NOEC-based HQs for HPAH and TPAH in Westchester Creek are 4.5 and 1.9, 
respectively, higher than those in the Study Area at 1.2 and 2.0, respectively.  The 
HPAH and TPAH USEPA Region 2 NOEC-based HQs for Head of Bay, Spring Creek, 
and Gerritsen Creek are less than 1.  

• The same patterns are found for dieldrin and 2,3,7,8-TCDD, with USEPA Region 2 
LOEC-based HQs less than 1 in the four Phase 2 reference areas, as in the Study Area, 
and with USEPA Region 2 NOEC-based HQs greater than 1 in Westchester Creek and 
in the Study Area. 

• For total PCB congeners, USEPA Region 2 LOEC-based HQs for blue crab for the four 
Phase 2 reference areas range from less than 1 in Head of Bay to 4.9 in Westchester 
Creek, compared to a LOEC-based HQ in the Study Area of 8.8.  

 
The spatial distribution of whole-body blue crab COPEC tissue concentrations in the Study 
Area and the four Phase 2 reference areas are presented in Figures 9-1 through 9-7.  Figure 
9-1 shows that the range in blue crab tissue copper concentrations in the Study Area and 
Westchester Creek are similar, and in Figure 9-2, blue crab tissue lead concentrations are 
higher in Westchester Creek than in the Study Area.  For HPAH and TPAH, Study Area blue 
crab tissue concentrations in Westchester Creek approach those in the Study Area (see 
Figures 9-3 and 9-4, respectively), whereas for dieldrin, the range in blue crab tissue 
concentrations in Head of Bay is higher than for the Study Area (see Figure 9-5).  For 2,3,7,8-
TCDD, blue crab tissue concentrations in the Study Area are similar to concentrations in 
Westchester Creek (see Figure 9-6).  Lastly, the range in blue crab total PCB congener tissue 
concentrations for Westchester Creek is similar to the range in the Study Area from the 
mouth of Newtown Creek to approximately CM 2.5 (see Figure 9-7 and Figure 4-7 for the 
location of the crab traps).  Blue crab collected from locations toward the head of Dutch Kills 
exhibited the highest total PCB congener tissue concentrations. 
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9.3 Overall Risks to Epibenthic Decapods 

Three LOEs are used to evaluate potential risks to epibenthic decapods—one based on the 
concentrations of COPECs in surface water, a second based on the comparison between 
COPEC concentrations in blue crab tissue and USEPA Region 2 CBRs, and a third based on a 
comparison between COPEC concentrations in blue crab tissue and NCG CBRs.   

Applying the results of the surface water risk assessment to blue crab, HQs are less than 1 for 
barium, copper, total DDx, and carbon disulfide, and greater than 1 for cyanide (see Section 
6.3).  As described in Section 6.4.1, if 2 of the 360+ surface water samples with the highest 
cyanide concentrations are not included in the dataset, the 95% UCL free cyanide 
concentration is below the chronic threshold value, resulting in an HQ of 0.8.  When using 
the NCG LOECs, HQs for blue crab from the Study Area are less than 1 for all COPECs.  
 
When using the USEPA Region 2 LOECs, HQs for blue crab from the Study Area are less 
than 1 for lead, HPAH, TPAH, dieldrin, and 2,3,7,8-TCDD.  For copper, the USEPA Region 2 
LOEC-based HQ for blue crab is 1.6 in the Study Area and the HQ is greater than 1 in all 
four of the Phase 2 reference areas, ranging from 1.1 to 1.5.  For lead, the USEPA Region 2 
LOEC-based HQ is higher in Westchester Creek (1.2) than in the Study Area (0.24).  For 
total PCB congeners, the USEPA Region 2 LOEC-based HQ for blue crab is 8.8 in the Study 
Area, and ranges from less than 1 to 4.9 for the Phase 2 reference areas.  Blue crab collected 
from the head of Dutch Kills exhibit the highest total PCB congener tissue concentrations, 
followed by blue crab collected upstream of CM 2.5.  Blue crab downstream of CM 2.5 
exhibit total PCB congener tissue concentrations similar to those for blue crab from 
Westchester Creek.   
 

9.4 Uncertainty Assessment 

The following sections discuss uncertainties in the blue crab risk assessment that could result 
in an over or under estimation of risk.  Uncertainties associated with the surface water 
baseline risk analyses are presented in Section 6.4. 
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9.4.1 Uncertainties with Exposure Assessment 

The baseline risk analyses for blue crab used Study Area-wide 95% UCL tissue 
concentrations.  Using a Study Area-wide concentration does not provide an evaluation of 
smaller scale variations in contaminant concentrations within the Study Area.  This could 
over or under estimate the exposure that would occur to individuals that occupied a smaller 
portion of the Study Area.  However, for a mobile epibenthic decapod such as the blue crab, 
a Study Area-wide evaluation is appropriate.  Furthermore, using a 95% UCL tissue 
concentration is a conservative estimate of the mean concentration, and therefore, probably 
will over estimate risk.   
 
Although one of the risk questions to be addressed required an evaluation of surface water, it 
is recognized that epibenthic decapods may also be exposed to COPECs in surface sediment.     

An evaluation of the relationship between COPEC concentrations in exposure media 
(sediment and surface water) and in blue crab tissue provides insights into the exposure 
pathways for this species.  Figure 9-8a presents the relationship between total PCB congeners 
in whole-body blue crab and surface water (left panel) and surface sediment (right panel), 
and between copper in whole-body blue crab and surface water (left panel) and surface 
sediment (right panel) in Figure 9-8b33.  Total PCB congeners and copper were selected for 
this evaluation because they were identified as COPECs based on the tissue residue approach 
and use of the USEPA Region 2 LOECs (see Section 9.3).  To match tissue with surface water 
and sediment COPEC concentrations, surface water and sediment COPEC concentrations 
were averaged by FSZ in the Study Area and by individual reference area.  Figure 9-8a shows 
that there is a stronger relationship between total PCB congeners in blue crab tissue and 
surface water (R2 of 0.58), than between total PCB congeners in blue crab tissue and sediment 
(R2 of 0.26).  Therefore, although there appears to be some degree of site fidelity (higher 
sediment concentrations are weakly correlated with higher crab tissue concentrations), tissue 
concentrations do not fully reflect exposure to local sediments.  This finding suggests that 
surface water-related COPEC sources may provide a greater contribution to overall blue crab 
tissue concentrations than sediment-related sources.   
 

                                                 
33 Surface water and surface sediment concentrations are averaged over the fish collection zones. 
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For copper, Figure 9-8b shows that there is no relationship between blue crab tissue 
concentrations and sediment or surface water.  Copper is known to be regulated 
physiologically (USEPA 2007c) so it will show less variation in tissue concentrations than 
organic chemicals.  This is illustrated in the longitudinal profile in Figure 9-1, which shows 
that blue crab copper concentrations range between approximately 10 to 25 mg/kg, from the 
mouth of the Study Area to English Kills, even though sediment copper concentrations 
increase from approximately 100 mg/kg at the mouth of the Study Area to more than 
10,000 mg/kg at approximately CM 2.5 and to approximately 1,000 mg/kg further upstream 
in English Kills (see draft RI Report Figure 4-22a).    
 
As discussed in the Modeling Approach Memorandum (3) (MAM3; Anchor QEA 2018), at 
this stage in the project, the contributions of exposures to elevated concentrations within the 
Study Area to the body burdens of migratory species cannot be estimated.  The fact that 
individuals of these species collected in Newtown Creek are part of larger regional 
populations with ranges much larger than Newtown Creek means that species movement 
and migration must be incorporated into decision-making.  The objective of the 
bioaccumulation modeling is to incorporate a characterization of crab ecology into a 
quantitative understanding of the sources of chemicals in tissues to be used to support 
decision-making.  Furthermore, potential uncertainties (e.g., due to differential 
bioaccumulation between genders) will be considered during model development. 
 
Notwithstanding uncertainties regarding surface water versus surface sediment as exposure 
pathways, it should be noted that whole-body tissue concentrations reflect the integrated 
exposure from all pathways whether directly via the gills during respiration (surface water), 
or indirectly via the diet (ingestion of prey and incidental ingestion of sediment).  Therefore, 
an evaluation of whole-body blue crab tissue concentrations reduces the uncertainties 
associated with the epibenthic risk assessment. 

9.4.2 Uncertainties with Measures of Effect 

Two sets of CBRs were used to assess potential risks to epibenthic decapods—NCG CBRs and 
USEPA Region 2 CBRs.  When using the NCG LOECs, HQs for Study Area blue crab are less 
than 1.  In contrast, when using the USEPA Region 2 LOECs, HQs are greater than 1 for 
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copper and total PCB congeners (see the summary in Section 9.2.3, Table 9-2, and Figures 9-
1 through 9-7). 
 
Both the USEPA Region 2 and the NCG CBRs were selected from the scientific literature 
through an extensive search of multiple sources, and the values selected were the most 
appropriate from the citations that were ultimately selected.  Both sets of CBRs were selected 
based on whole-body tissue residues for the assessment endpoints of survival, growth, and 
reproduction.  Both sets of CBRs were consistent with USEPA guidance, and consistent with 
USEPA toxicity values at other similar sediment sites (e.g., the Lower Passaic River Study 
Area is only 10 miles from Newtown Creek).    
 
The NCG CBRs were selected based on the assessment endpoints, measurement endpoints, 
and risk questions presented in Section 3.2 and Table 3-1 of this BERA (i.e., for studies 
assessing survival, growth, or reproduction using measured whole-body tissue 
concentrations).  The NCG CBRs used in the blue crab risk assessment were selected from 
databases rather than primary literature sources.  Although these databases do contain 
species-specific data, if adequate species-specific information is not available, it is appropriate to 
use a CBR derived from a suitable combination of studies and species.  Extrapolating from these 
species to blue crab could introduce some uncertainties due to differences in uptake, 
metabolism, and depuration of chemicals between species.  Therefore, use of CBRs for 
species other than blue crab might result in an over or under estimation of risk.  However, 
the use of conservative NOECs likely will result in an over estimation of risk.   
 
Some of the Lower Passaic River Study Area CBR studies included exposure to chemical 
mixtures (in contrast to the single exposure studies selected for the NCG CBRs), and were not 
based on whole-body tissue residues.  In addition to the uncertainties associated with the 
USEPA Region 2 CBRs for total PCB congeners and the PAHs discussed in Section 7.4.2 for 
bivalves, there are also uncertainties with the USEPA Region 2 CBRs selected for 2,3,7,8-
TCDD and copper.  

The USEPA Region 2 CBRs for 2,3,7,8-TCDD are based on a field study by Wintermyer and 
Cooper (2003) for the eastern oyster.  The oysters were placed in polyethylene bags and 
suspended from bridges and docks in Newark Bay, Arthur Kill, and Sandy Hook.  Because it 
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is likely these structures were chemically treated, particularly the docks used in Arthur Kill 
and Newark Bay, it is likely that the oysters were exposed to many chemicals other than 
2,3,7,8-TCDD.  Specifically, in addition to accumulating 2,3,7,8-TCDD, at 3.2, 1.3, and 0.15 
nanograms per kilogram from Newark Bay, Arthur Kill, and Sandy Hook, respectively, the 
oysters also accumulated total PCBs at 68.6, 64.5, and 35.3 µg/kg from these locations, 
respectively.  Wintermyer and Cooper (2003) acknowledge that 2,3,7,8-TCDD alone was 
likely not the only contaminant affecting the oysters: “We cannot state that the field study 
results were solely due to 2,3,7,8-TCDD …”  Therefore, the combination of multiple 
chemical exposure and shortcomings identified by the authors of the study introduce 
uncertainty in the use of the USEPA Region 2 CBRs for 2,3,7,8-TCDD.   
 
The USEPA Region 2 CBRs for copper are from a bivalve study by Absil et al. (1996).  This 
study is also included in the dataset used to derive the NCG alternative CBRs for blue crab.  
In contrast to the NCG alternative CBR, the Lower Passaic River Study Area only used this 
one study to select CBRs for invertebrates.  It is also noted that this study was rejected for use 
in the Portland Harbor BERA (Windward 2013) because the NOEC of 5.0 mg/kg is the same 
as the copper nutritional requirement for blue crab.   
 

9.4.3 Uncertain COPECs 

The Phase 2 SLERA for blue crab identified some chemicals as uncertain COPECs due to the 
lack of a tissue SL.  These uncertain COPECs are the same as those identified for bivalves and 
are listed in Table 7-3, consisting of individual PAHs and five pesticides.  The FoD was 
greater than 5% for most of the uncertain PAHs and for one of the pesticides, 
hexachlorobenzene.  The assessment of individual PAHs is accounted for by the evaluation 
of HPAH and TPAH.  By not quantifying the risks for hexachlorobenzene, risks to 
epibenthic decapods could be under estimated.  The FoD was zero for the remaining 
pesticides, therefore, it is unlikely that these uncertain COPECs would contribute to the risks 
to epibenthic decapods in the Study Area.  There were no uncertain COPECs identified on 
the basis of an FoD less than 5% but for which the RL was greater than the SL. 
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10 BASELINE FISH RISK ASSESSMENT  

The fish risk assessment includes quantitative baseline risk analyses for the fish exposure 
pathways identified in Figure 3-1 and the COPECs identified in the Phase 2 SLERA (see 
Sections 5.4.1 through 5.4.3), as well as quantitative baseline risk analyses of the fish dietary 
pathway.  The fish risk assessment also includes a qualitative evaluation of the fish and crab 
community survey data.  Specifically, this section addresses the following risk questions: 

• Are the levels of contaminants in surface water and porewater from the Study Area 
greater than surface water toxicity-based values for the survival, growth, or 
reproduction of fish? 

• Are the levels of contaminants in whole-body mummichog from the Study Area 
greater than CBRs for the survival, growth, and reproduction of fish, and to 
consumers of prey represented by mummichog? 

• Are the levels of contaminants in whole-body striped bass from the Study Area 
greater than CBRs for the survival of migratory fish? 

• Do the estimated average daily doses of selected bioaccumulative contaminants in the 
diets of the fish receptors exceed dose-based TRVs for the survival, growth, and 
reproduction of resident fish, and the survival of migratory fish? 

• Can the information from the fish community survey be used to compare the 
abundance and diversity of the fish community in the Study Area with that in the 
four Phase 2 reference area locations? 

 
Multiple LOEs are evaluated to answer these risk questions for the fish community in the 
Study Area as detailed in Table 3.1 and included in the following subsections.  These LOEs 
consist of a comparison of surface water, porewater, and whole-body tissue COPEC 
concentrations to media-specific toxicity thresholds, a comparison of estimated dietary 
intake of COPECs to dose-based toxicity thresholds, and a qualitative evaluation of the 
abundance and diversity of the fish community in the Study Area and the four Phase 2 
reference areas.  Overall, there are a total of eight LOEs included in the evaluation of risks to 
the fish community.  The risk assessment results for these eight LOEs are incorporated into 
the WOE evaluation completed in Section 14. 
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10.1 Surface Water  

The surface water baseline risk analyses described in Section 6 are applicable to the surface 
water baseline risk analyses for fish.  Because the approach is based on NRWQC or other 
threshold values that are protective of sensitive life stages, the evaluation is appropriate to 
assess risks to fish in the Study Area. 

Five COPECs were identified as a result of the Phase 2 SLERA (see Section 5.4.1)—barium, 
copper, total DDx, carbon disulfide, and cyanide.  For the baseline risk analyses, HQs were 
calculated using alternative threshold values for some COPECs.  These thresholds were based 
on a literature review, evaluation of the toxicity data presented in the relevant ambient 
water quality criteria documents, or an evaluation of recent toxicity data in the USEPA 
ECOTOX (USEPA 2015c) database.  Using the alternative chronic threshold values, HQs for 
barium, copper, total DDx, and carbon disulfide were less than 1.0, and for cyanide, the HQ 
was 1.1 (see Section 6.3).  As discussed in Section 6.3, 2 of the 360+ surface water samples 
exhibited cyanide concentrations that could possibly reflect sources of cyanide to Dutch Kills 
and English Kills.  If these two sample results are not included in the dataset, the 95% UCL 
free cyanide concentration is below the chronic threshold value, resulting in an HQ of 0.8 
(see Section 6.4.1).  
 

10.2 Porewater 

An assessment of risks to fish from exposure to porewater is an LOE that is only applicable to 
benthic fish.  During the Phase 2 fish and crab community surveys, the most common species 
of fish captured in the Study Area—mummichog, Atlantic menhaden, and striped bass—are 
among the most common species observed throughout the region (see Section 10.7).  Atlantic 
menhaden are filter-feeding planktivores, feeding on diatoms as well as small zooplankton 
and detritus from the water column.  As they grow, their diet shifts to larger organisms, 
primarily zooplankton (see Attachment F).  Striped bass are piscivorous past their first year 
of life, feeding throughout the water column, mostly on Atlantic menhaden and river 
herring (see Attachment F).  Both striped bass and Atlantic menhaden are migratory, and 
therefore, only spend a portion of their time in the Study Area (see Attachment F).  Given 
this, it is unlikely that either Atlantic menhaden or striped bass are exposed directly to 
porewater in the Study Area.  Mummichog are opportunistic omnivores feeding throughout 
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the water column but also will feed on the bottom based on prey availability.  In contrast to 
striped bass and Atlantic menhaden, mummichog exhibit a high degree of site fidelity, with 
linear home ranges reported to be between 36 and 600 meters (see Attachment F).  
Therefore, Study Area benthic fish are represented by the mummichog. 

The assessment of potential adverse effects to mummichog from porewater exposure is 
primarily addressed by the assessment of potential adverse effects to benthic 
macroinvertebrates from porewater exposure (see Section 8.3.3.3).  This is appropriate 
because benthic macroinvertebrates are sedentary, and therefore, a representative surrogate 
for mummichog early life stage potentially exposed to surface sediment.  In addition, the 
threshold values used to evaluate porewater exposure for benthic macroinvertebrates were 
based on values developed for sensitive fish and invertebrates and are considered protective 
of the aquatic community (USEPA 1985b).  The one exception to this is for total PCB 
congeners.  Invertebrates are not as sensitive to total PCB congeners as fish because they do 
not have the aryl hydrocarbon receptor and metabolize total PCB congeners differently 
(Fuchsman et al. 2006).  Although there are limited data for marine fish and invertebrates, 
SMAVs for PCBs range from 10.5 to 20 μg/L based on six tests with three marine invertebrate 
species (USEPA 1980c).  Two chronic early life stage tests with the marine sheepshead 
minnow provide chronic values of 3.6 and 0.049 µg/L (USEPA 1978).  From these studies, 
USEPA selected 50 nanograms per liter (ng/L) as the final chronic threshold for fish.  
Therefore, a chronic threshold value of 50 ng/L was selected to evaluate the adverse effects of 
porewater total PCB congeners to mummichog.   
 
As shown in the benthic macroinvertebrate evaluation, the HQs for some Study Area 
porewater concentrations of total SEM metals and TPAH (34) are greater than 1 (see Table 
8-15a).  In addition, at some Study Area locations, the HQ for porewater total PCB congener 
concentrations is greater than 1 based on a chronic Aroclor 1254 threshold value for early 
life stage sheepshead minnow.  The outcome of the porewater baseline risk analyses is 
discussed along with other LOEs in Section 10.5 for an overall assessment of risk to fish in 
the Study Area.   
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10.3 Tissue Residue Approach 

This section describes the tissue residue approach in assessing risks to fish in the Study Area.  
This approach comprises four LOEs, two for striped bass and two for mummichog, based on 
the use of two different sets of tissue CBRs. 
 

10.3.1 Approach 

The Phase 2 SLERA of bioaccumulative contaminants using fish tissue for the striped bass 
and mummichog in the Study Area identified the following COPECs based on the use of 
USEPA Region 2 NOECs (see Section 5.4.3, Tables 5-8 and 5-9):  

• Striped bass: copper, mercury, methyl mercury, selenium, dieldrin, total DDx, 2,3,7,8-
TCDD, total dioxin/furan TEQ (fish), and total PCB congeners  

• Mummichog: copper, lead, zinc, dieldrin, total dioxin/furan TEQ (fish), and total PCB 
congeners  

 
In the baseline risk analyses, these COPECs are evaluated further by using two sets of CBRs 
as measures of effect to bound the risk estimates, by comparing Study Area risk estimates 
with reference area risk estimates, and by examining the spatial distribution of fish tissue 
COPEC concentrations in the Study Area and the reference areas.  
 

10.3.2 Exposure Assessment 

For the baseline risk analyses, whole-body striped bass and mummichog were evaluated on a 
Study Area-wide basis.  For striped bass, this is appropriate given the distances traveled by 
this species and its movement in and out of the Study Area.  Striped bass are migratory, often 
traveling large distances up and down the coastline (see Attachment F for information on the 
life history of striped bass and mummichog).  Although mummichog are known to inhabit 
smaller home ranges, the limited number of samples collected within each of the FSZs limits 
the ability to use the data quantitatively on a zone-by-zone basis.  Furthermore, as discussed 
in the risk characterization (see Section 10.3.4), mummichog COPEC tissue concentrations 
exhibit different spatial patterns depending on the COPEC (i.e., the range in tissue 
concentrations for one COPEC between adjacent FSZs may not be the same for another 
COPEC), thereby prohibiting combining data from adjacent FSZs on a consistent basis.  
Therefore, the baseline risk analyses used a Study Area-wide 95% UCL COPEC tissue 
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concentration.  The 95% UCLs were calculated using MDLs for non-detected chemicals, 
rather than the more conservative RLs used in the Phase 2 SLERA.  The spatial distribution 
of COPEC tissue concentrations and contribution to risk for striped bass and mummichog are 
discussed in Section 10.3.4. 
 
In the BERA PF, spot were included as additional species for evaluation based on the Phase 1 
data collection.  However, because only two spot were collected in the Study Area in 
Phase 2, potential risks to spot are evaluated qualitatively using white perch as follows.  The 
BHHRA used white perch as a substitute for spot.  However, the data are for fillets rather 
than whole-body concentrations needed for the BERA.  Therefore, a comparison was made 
between COPEC concentrations in striped bass and white perch fillets collected for the 
BHHRA.  As shown in Tables 10-1a and 10-1b, the concentrations of arsenic, cadmium, lead, 
selenium, zinc, TPAH, dieldrin, and total 2,3,7,8-TCDD are similar for Study Area white 
perch and striped bass.  Methyl mercury, pesticides, and total PCB congeners are higher in 
Study Area striped bass than white perch, whereas chromium, copper, and nickel are higher 
in Study Area white perch than striped bass.  Similar patterns occurred for white perch and 
striped bass in the reference areas except for total PCB congeners for which concentrations 
in white perch are higher than striped bass.  Therefore, based on the outcome of the BERA 
fish risk assessment, the risk estimates for striped bass likely provide a reasonable estimate of 
potential risks to white perch, and therefore spot, with risks likely over estimated for methyl 
mercury, pesticides, and total PCB congeners, and under estimated for chromium, copper, 
and nickel. 
 

10.3.3 Measures of Effect  

The measures of effect for the striped bass and mummichog baseline risk analyses were 
selected to represent a range of CBRs from the NOEC to the LOEC.  As previously described, 
two sets of CBRs were used to provide upper- and lower-bound estimates of potential risk.  
One set for selected chemicals was provided by USEPA and is referred to as the USEPA 
Region 2 CBRs (USEPA 2014b).  The other set was selected from the USACE Environmental 
Residue Effects Database (USACE 2013) and from USEPA’s PCB Residue Effects Database 
(USEPA 2007a) and is referred to as the NCG CBRs.  Both the USEPA Region 2 and the NCG 
CBRs were selected from the scientific literature through an extensive search of multiple 
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sources, and the values selected were the most appropriate from the citations that were 
ultimately selected.  However, the NCG CBRs have been interpreted by USEPA to be less 
conservative than those selected by USEPA for the Lower Passaic River Study Area.  Both 
sets of CBRs were selected based on whole-body tissue residues for the assessment endpoints 
of survival, growth, and reproduction.  The USEPA Region 2 CBRs selected by USEPA also 
included behavioral endpoints for fish tissue that are directly associated with survival, 
growth, and reproduction.  Both sets of CBRs were consistent with USEPA guidance, and 
consistent with USEPA toxicity values at other similar sediment sites (e.g., the Lower Passaic 
River Study Area is only 10 miles from Newtown Creek).  Further discussion regarding 
selection of the USEPA Region 2 and the NCG CBRs is presented in the uncertainty 
assessment in Section 10.6.1.2. 
 
The CBRs used in the baseline risk analyses for fish are presented in Table 10-2.  
 

10.3.4 Risk Characterization 

The results of the baseline risk analyses for striped bass and mummichog are presented in 
Sections 10.3.4.1 and 10.3.4.2, respectively.   
 

10.3.4.1 Striped Bass 

The baseline risk analyses for Study Area striped bass are presented in Table 10-3, with 
supporting analyses in Attachment A12.  For each of the COPECs, Table 10-3 shows the FoD, 
the EPC (the 95% UCL for the entire Study Area), the selected NOECs and LOECs, and the 
corresponding NOEC-based and LOEC-based HQs to provide upper- and lower-bound risk 
estimates.  The results can be summarized as follows: 

• When using NCG LOECs and NOECs, HQs for striped bass from the Study Area are 
all less than 1, for all COPECs, except for selenium, for which the HQs range from 0.6 
to 1.3, based on the LOEC and NOEC, respectively. 

• For copper, mercury, methyl mercury, dieldrin, and DDx, HQs are less than 1 based 
on the USEPA Region 2 LOEC, and are greater than 1 based on the USEPA Region 2 
NOEC for copper, mercury, methyl mercury, and dieldrin. 

• For 2,3,7,8-TCDD, total dioxin/furan TEQ, and total PCB congeners, HQs are greater 
than 1 based on the USEPA Region 2 LOEC and NOEC.   
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For comparison with the Study Area, risk estimates were calculated for striped bass collected 
from the four Phase 2 reference areas (see Tables 10-4a through 10-4e, with supporting 
analyses in Attachment A12).  Striped bass tissue EPCs were based on the 95% UCL of the 
pooled reference area data and for each individual reference area, with MDLs for non-
detected chemicals.  The CBRs used in the striped bass risk estimates for the four Phase 2 
reference areas are the same as those used for the Study Area risk estimates (see Table 10-2).   
As summarized in the following, the risk estimates for striped bass in the Study Area and the 
four Phase 2 reference areas are the same or similar for all tissue-based COPECs, with the 
exception of PCBs: 

• As for the Study Area, when using NCG LOECs and NOECs, HQs for striped bass for 
the pooled Phase 2 reference areas and the individual reference areas are all less than 
1, with the exception of NOEC-based HQs for selenium (the NOEC-based HQ for 
selenium in the Study Area is 1.3,  in Head of Bay is 1.2, and in Westchester Creek is 
1.6).    

• For copper, mercury, methyl mercury, and dieldrin, the HQs for striped bass for the 
pooled Phase 2 reference areas and the individual reference areas are less than 1 based 
on the USEPA Region 2 LOEC, and are greater than 1 based on the USEPA Region 2 
NOEC, which is the same as the Study Area.   

• For 2,3,7,8-TCDD, the USEPA Region 2 LOEC- and NOEC-based HQs are the same 
for the Study Area and the pooled Phase 2 reference areas, ranging from 1.7 to 3.5.  
The USEPA Region 2 LOEC- and NOEC-based HQs for 2,3,7,8-TCDD in Head of Bay 
are slightly higher than those for the Study Area, ranging from 2.4 to 4.9.  Total 
dioxin/furan TEQs in striped bass exhibited a similar pattern with USEPA Region 2 
LOEC- and NOEC-based HQs in Head of Bay, ranging from 3.0 to 6.1, slightly higher 
than those for the Study Area, ranging from 2.8 to 5.7.  

• For total PCB congeners, USEPA Region 2-based HQs for striped bass for the pooled 
Phase 2 reference areas range from 1.1 to 3.4, and for the Study Area, range from 4 to 
12.  For the individual reference areas, total PCB congener USEPA Region 2-based 
HQs for striped bass are lowest in Spring Creek, ranging from 0.79 to 2.5, and highest 
in Gerritsen Creek, ranging from 1.4 to 4.4. 

To further evaluate the potential risk to striped bass, the spatial distribution of COPEC tissue 
concentrations in striped bass collected from the Study Area and from the four Phase 2 
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reference areas are presented in Figures 10-1 through 10-9.  For copper, mercury, methyl 
mercury, selenium, dieldrin, and DDx, Figures 10-1 through 10-6 show that Study Area and 
reference area COPEC tissue concentrations either fall between their respective NOEC and 
LOEC, or fall below their NOECs.  For 2,3,7,8-TCDD, Figure 10-7 shows that although there 
are samples within a FSZ that exceed the USEPA Region 2 LOEC, there are also others 
within the same FSZ that are below the LOEC and below the NOEC.  This is true for the 
Study Area, Head of Bay, and Gerritsen Creek.  A similar pattern is shown in Figure 10-8 for 
total dioxin/furan TEQ, with a range in 2,3,7,8-TCDD tissue concentrations within a FSZ, 
and for Head of Bay and Gerritsen Creek.  The range in 2,3,7,8-TCDD and total dioxin/furan 
TEQ tissue concentrations for Head of Bay and Gerritsen Creek are the same as those for the 
Study Area.  For total PCB congeners, Figure 10-9 shows the difference between striped bass 
collected from the Study Area and striped bass collected from the four Phase 2 reference 
areas.  Figure 10-9 also illustrates the trend for increasing total PCB congener tissue 
concentrations in striped bass collected from FSZ 1 though FSZ 5, and also shows the range 
in total PCB congener tissue concentrations within a FSZ.  It is believed that the distances 
traveled by this migratory species and its movement in and out of the Study Area contribute 
to the total PCB congener tissue concentrations (see Attachment F for information on the life 
history of striped bass).  The movement of striped bass in and out of the Study Area, and 
therefore, the contributions of Study Area and regional COPEC exposure, will be evaluated 
during the development of the bioaccumulation modeling.   
 
The results of the striped bass tissue residue risk estimates are considered as part of an overall 
characterization of risks to fish in Section 10.5. 
 

10.3.4.2 Mummichog 

The baseline risk analyses for Study Area mummichog are presented in Table 10-5, with 
supporting analyses in Attachment A12.  For each of the COPECs, Table 10-5 shows the FoD, 
the EPC (the 95% UCL for the entire Study Area), the selected NOECs and LOECs, and the 
corresponding NOEC-based and LOEC-based HQs to provide upper- and lower-bound risk 
estimates.  The results can be summarized as follows: 
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• When using NCG LOECs and NOECs, HQs for mummichog from the Study Area are 
all less than 1 for all COPECs, except for zinc, for which the HQs range from 0.67 to 
1.1, based on the LOEC and NOEC, respectively. 

• For lead, dieldrin, and total dioxin/furan TEQ, USEPA Region 2-based HQs are less 
than 1 based on the USEPA Region 2 LOEC, and greater than 1 based on the USEPA 
Region 2 NOEC.  

• For copper, USEPA Region 2-based HQs range from 2.1 to 9.7, and for total PCB 
congeners, range from 9.2 to 29. 

 
As for striped bass, risk estimates were calculated for mummichog collected from the four 
Phase 2 reference areas for comparison with the Study Area (see Tables 10-6a through 10-6e, 
with supporting analyses in Attachment A12).  Similarly, mummichog tissue EPCs were 
based on the 95% UCL of the pooled reference area data and for each individual reference 
area, with MDLs for non-detected chemicals.  The CBRs used in the mummichog risk 
estimates for the four Phase 2 reference areas are the same as those used for the Study Area 
risk estimates (see Table 10-2).  As summarized in the following, the risk estimates for 
mummichog in the Study Area and the four Phase 2 reference areas are the same or similar 
for all tissue-based COPECs, with the exception of PCBs: 

• When using NCG LOECs and NOECs, HQs for mummichog from the four Phase 2 
reference areas are all less than 1, with the exception of zinc, for which the HQs for 
the pooled Phase 2 reference areas range from 0.67 to 1.0, the same as for the Study 
Area.   

• When using the USEPA Region 2 LOECs and NOECs, the HQs for copper in the 
Study Area and the pooled Phase 2 reference areas are the same (2.1 to 9.7, and 1.9 to 
9.1, respectively).  When considering the individual reference areas, the HQs for 
copper range from 1.2 to 5.6 for Spring Creek and from 2.9 to 14 for Gerritsen Creek.   

• For total PCB congeners, USEPA Region 2 CBR-based HQs for the four Phase 2 
reference areas are less than 1, with the exception of Westchester Creek, for which 
the USEPA Region 2 NOEC-based HQ is 1.5; these are in contrast to the Study Area, 
for which the USEPA Region 2 LOEC- and NOEC-based HQs range from 9.2 to 29, 
respectively.  
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To further evaluate the potential risk to mummichog, the spatial distribution of COPEC 
tissue concentrations in mummichog collected from the Study Area and from the four 
Phase 2 reference areas are presented in Figures 10-10 through 10-15.  For copper and lead, 
Figures 10-10 and 10-11 both show that there is a wider range in mummichog tissue copper 
and lead concentrations for several of the four Phase 2 reference areas compared to the Study 
Area.  For zinc, the range in mummichog tissue concentrations in the Study Area is similar to 
the range for the four Phase 2 reference areas (see Figure 10-12), whereas for dieldrin, there 
is a wider range for Study Area mummichog compared to the four Phase 2 reference areas 
(see Figure 10-13).  For total dioxin/furan TEQ, Figure 10-14 shows that the range in tissue 
concentrations for mummichog from Westchester Creek is greater than, or similar to, the 
range for mummichog collected from FSZs 1, 3, 4b, and 5.  This figure also illustrates spatial 
differences in mummichog tissue concentrations within FSZ 2 (Dutch Kills).  As shown in 
Figure 10-15, the mummichog tissue concentrations of total PCB exceeded the USEPA 
Region 2 CBR LOEC values in Fish Sampling Zones 2, 4A, and 5, with tissue concentrations 
in FSZ2 an order of magnitude higher than the other fishing zones and the reference areas.  
Overall, mummichog tissue accumulation of PCBs is higher than in the reference areas and is 
associated with HQs greater than 1 when compared to USEPA Region 2 CBRs, and HQs less 
than 1 for mummichogs when compared to NCG CBRs.  These spatial differences are 
considered in an overall characterization of risks to fish discussed in Section 10.5. 
 

10.4 Fish Dietary Pathway  

This section describes the analysis of the fish dietary pathway as another LOE in assessing 
risks to fish in the Study Area.   
 

10.4.1 Approach 

The fish dietary pathway is applicable to metals, which are regulated (Adams et al. 2011; 
DeForest and Myer 2015; Wang 2013), and PAHs, which are metabolized (McElroy et al. 
2011).  For these contaminants, dose may be a better indicator of risk than tissue levels.   

This analysis was performed for the following metals and PAHs, based on the availability of 
TRVs—for metals: arsenic, cadmium, copper, lead, selenium, silver, and zinc; for PAHs: 
benzo(a)pyrene, LPAHs, HPAHs, and TPAHs. 



 
 
  Baseline Fish Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 149 181037-01.01 

HQs were calculated by comparing fish TDIs (milligrams per kilogram per day [mg/kg-day]) 
to fish dose-based TRVs (mg/kg-day).  TDIs were calculated using an exposure model of the 
fish diet (in this case, for the striped bass and mummichog), and measured contaminant 
concentrations in striped bass and mummichog prey, as well as surface sediment.  Because 
there is no toxicity database for fish dietary exposures, TRVs were selected from the 
literature.  
 
The evaluation was conducted in two steps.  Step 1 used conservative assumptions to screen 
COPECs for further evaluation in Step 2.  A general description of the dietary exposure 
model is described in Section 10.4.2, with details for Step 1 in Section 10.4.3, and for Step 2 
in Section 10.4.4.    

10.4.2 Exposure Model 

To evaluate the dietary uptake of contaminants by fish, TDIs were estimated using the 
exposure model and model parameters presented in Table 10-7.  The TDI includes the intake 
from ingesting prey and from the incidental ingestion of sediment while foraging.   
The TDI is a function of contaminant concentrations in prey tissue and the surface sediment; 
the area over which the exposure takes place, as well as the rate of ingestion; the proportion 
of different prey in the diet; the fraction of sediment ingested; and the body weights of the 
fish receptors.  The types of prey ingested by the fish and the proportions of these in the diet 
were based on a review of the life history literature for the striped bass and the mummichog 
(see Attachment F), and the observations made during the Phase 2 surveys.  Although 
difficult to quantify (and therefore, not included in the total TDI), surface water ingested or 
passing over the gills may also contribute to exposure, and in some cases, total dose.  Striped 
bass are considered top-level piscivorous fish that prey predominantly on Atlantic menhaden 
and river herring but will also prey on crab, shrimp, and worms (Manooch 1973; Walter et 
al. 2003).  During the Phase 2 fish and crab surveys, Atlantic menhaden were one of the 
more common species of fish collected from the Study Area, often observed in locations 
where striped bass were also collected (see Section 10.7).  As described in Attachment F, 
which includes information provided by USEPA in Attachment F1b, research on the Hudson 
River stock of striped bass indicates that adult striped bass (ages 4 and above) found in the 
Study Area are likely part of larger sub-populations that potentially range throughout the 
East River, Hudson River, New York Harbor, Long Island Sound, and possibly the coastal 
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ocean.  The extent of movement, and thus the contributions of Study Area and regional 
COPEC exposure, for both juvenile and adult striped bass, will be evaluated during the 
development of the bioaccumulation modeling.  The objective of the bioaccumulation 
modeling (see MAM3; Anchor QEA 2018) is to incorporate a characterization of striped bass 
ecology into a quantitative understanding for the sources of chemicals in tissues to be used to 
support decision-making.  For purposes of the BERA, striped bass were conservatively 
assumed to be feeding in the Study Area for their entire lifetime.  This assumption likely will 
change in the future.  
 
In contrast, mummichog exhibit a relatively small linear home range typically reported to be 
between 36 and 375 meters (USFWS 1985; Lotrich 1975; Skinner et al. 2005), with linear 
distances of up to 600 meters (Teo and Able 2003).  Mummichog are opportunistic 
omnivores, feeding throughout the water column, but will also feed on the bottom, based on 
prey availability (USFWS 1985).  The most commonly consumed food items are copepods, 
amphipods, and polychaetes.  During the Phase 2 fish and crab surveys, mummichog were 
collected from all FSZs, often in large numbers (see Section 10.7).   

Ingestion rates were estimated using the approach described by Arnot and Gobas (2004).  As 
discussed by these authors, empirical data on feeding rates are preferable, if available.  
However, in the absence of site-specific and relevant feeding rates, the general bioenergetic 
relationship developed by Arnot and Gobas (2004) was used for the striped bass and 
mummichog.   

Sediment ingestion rates were based on best professional judgement and were assumed to be 
1% of the diet.  Finally, body weights for striped bass and mummichog were based on data 
collected for these species during the Phase 2 fish and crab surveys.  
 

10.4.3 Dietary Pathway – Step 1  

This section presents the exposure assessment, measures of effect, and the risk 
characterization for Step 1 of the fish dietary analyses.   
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10.4.3.1 Exposure Assessment 

For Step 1, it was conservatively assumed that mummichog would feed exclusively on 
polychaetes (100% of their diet).  In the absence of field-collected polychaetes, polychaete 
tissue data from the bioaccumulation study were used (see Section 4.2.4.3).  For striped bass, 
the diet was assumed to consist of 75% fish (50% Atlantic menhaden and 25% mummichog), 
12.5% blue crab, and 12.5% polychaetes (Hartman and Brandt 1995; Nelson et al. 2003; 
Walter et al. 2003).  Tissue concentrations for the Atlantic menhaden, mummichog, and blue 
crab were based on data for these species collected from the Study Area (see Section 4.2.5.1).  
Tissue and sediment exposure concentrations were based on Study Area-wide 95% UCLs.   
  

10.4.3.2 Measures of Effect 

For Step 1, dietary TRVs were based on no observed adverse effect levels (NOAELs) from 
dietary-based laboratory studies reported in the literature.  NOAELs were conservatively 
used to assess effects at the organism level.  The studies typically consisted of juvenile fish fed 
prepared diets over periods ranging from several weeks to several months, depending on the 
measurement endpoint.   

For some of the contaminants evaluated, only one reliable NOAEL could be found (e.g., 
LPAH, HPAH, and TPAH), and for others, the geometric mean of the available NOAELs was 
higher than the lowest observed adverse effect level (LOAEL; e.g., copper and cadmium).  
Rather than apply different methods to the selection of NOAELs on a case-by-case basis, the 
lowest NOAEL was selected for all the metals and PAHs evaluated, even those for which 
more than one effect level was available.  The selected NOAELs are presented in Table 10-8. 
 

10.4.3.3 Risk Characterization 

The results of Step 1 are presented in Tables 10-9a and 10-9b for the striped bass and 
Tables 10-10a and 10-10b for the mummichog (supporting analyses are provided in 
Attachment A13).  The first table for each receptor includes the FoD for the chemicals 
evaluated in sediment and prey tissue, the total 95% UCL TDI (sediment plus prey)34, the 
TRV, and the HQ.  The second table for each receptor includes the 95% UCL TDI for each 

                                                 
34 This same value appears in the second table.   
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dietary component and its type, the fraction of prey assumed in the diet, and the total 95% 
UCL TDI (sediment plus prey).   
 
For the striped bass, cadmium and copper were carried forward for further evaluation; for 
the mummichog, cadmium, copper, and selenium were carried forward for further 
evaluation.  All other contaminants evaluated were eliminated based on HQs less than 1.  

10.4.4 Dietary Pathway – Step 2  

This section presents the exposure assessment, measures of effect, and risk characterization 
for Step 2 of the fish dietary analyses.   
 

10.4.4.1 Exposure Assessment 

For Step 2, the diet for the mummichog was modified to include a water column invertebrate 
in addition to the polychaete.  As described previously, this is a more realistic diet for the 
mummichog, and appropriate to use as a refinement to the exposure assessment.  In the 
absence of tissue data for a water column invertebrate, tissue data for the ribbed mussels 
collected during the caged bivalve study were used as a surrogate.  Because the mussels were 
maintained in cages suspended in the water column, there was negligible contact with 
sediment.  Therefore, mussel tissue concentrations reflect a water column exposure pathway.   
 
Because the linear home range of the mummichog is much smaller than the length of the 
Study Area, including the tributaries, the exposure assessment for mummichog was further 
refined to determine whether subareas of the Study Area should be used as exposure areas, 
rather than the entire Study Area.  Based upon the spatial distribution of COPEC 
concentrations in the Study Area surface sediments and polychaete tissue, the Study Area 
was divided into two exposure areas: one from the mouth of the Study Area to CM 2, and a 
second from CM 2 to the furthest point upstream35.  For example, between the mouth of the 
Study Area and CM 2, average cadmium sediment concentrations range from 0.88 to 
5.1 mg/kg, whereas upstream of CM 2, average cadmium sediment concentrations range from 
1.87 to 98.8 mg/kg (see Figure 10-16).  Similar patterns occur for copper and selenium, with 
average copper sediment concentrations ranging from 111 to 306 mg/kg from the mouth to 

                                                 
35 See Figure 4-4 for the location of the sediment samples used in the polychaete bioaccumulation test. 
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CM 2, and from 200 to 3,820 mg/kg upstream of CM 2 (see Figure 10-17); average sediment 
selenium concentrations range from 1.45 to 3.27 mg/kg from the mouth of the Study Area to 
CM 2, and from 1.76 to 7.15 mg/kg upstream of CM 2 (see Figure 10-18).   

Therefore, for the mummichog, risks were further evaluated for these two exposure areas: 
Exposure Area 1, extending from the mouth of the Study Area to CM 2; and Exposure Area 2, 
extending from CM 2 to the furthest point upstream.  Although these areas might be larger 
than the mummichog home range, smaller subareas were not warranted based on the spatial 
distribution of the COPECs, and on limited data available for smaller subareas. 
 
For the striped bass, the exposure area remained the entire Study Area, which is appropriate 
given the distances traveled by this species and its movement in and out of the Study Area.  
Likewise, the diet for the striped bass remained the same as that used in Step 1.  

10.4.4.2 Measures of Effect 

For Step 2, dietary TRVs were based on LOAELs from dietary-based laboratory studies 
reported in the literature.  The LOAELs were selected from the same studies used to select 
the NOAELs, and used the same approach (i.e., the lowest LOAEL was selected, even for 
those COPECs for which more than one effect level was available).  The selected LOAELs are 
presented in Table 10-8. 

10.4.4.3 Risk Characterization 

The results for Step 2 of the fish dietary pathway analyses for striped bass are presented in 
Tables 10-11a and 10-11b and for mummichog in Tables 10-12a and 10-12b (Exposure 
Area 1) and Tables 10-13a and 10-13b (Exposure Area 2).  These tables present similar 
information to that described in Step 1.  Supporting analyses are provided in 
Attachment A13.   
 
For the striped bass, using the same exposure assumptions described for Step 1, the HQs for 
copper and cadmium range from 0.54 and 0.77, respectively, based on the LOAELs, to 2.7 
and 1.5, respectively, based on the NOAELs.  Therefore, the LOAEL-based HQs for cadmium 
and copper do not exceed 1.0.  For mummichog in Exposure Area 1, using the more realistic 
diet, the HQs for cadmium, copper, and selenium range from 0.81, 0.63, and 0.85, 
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respectively, based on the LOAELs, and 4.1, 1.3, and 1.7, respectively, based on the NOAELs.  
Therefore, the LOAEL-based HQs for cadmium, copper, and selenium do not exceed 1.0.  For 
Exposure Area 2, using the more realistic diet and TRVs, the HQs for cadmium, copper, and 
selenium range from 1.0, 1.2, and 0.85, respectively, based on the LOAELs, and 5.0, 2.3, and 
1.7, respectively, based on the NOAELs.  Sediment copper contributes approximately half of 
the copper TDI for samples from approximately CM 2.3 to CM 2.6, Maspeth Creek (at 
approximately CM 2.6), and East Branch (at approximately CM 3.1).   

10.5 Overall Fish Risk Characterization 

The fish risk assessment comprises multiple LOEs, consistent with the assessment endpoints, 
measurement endpoints, and risk questions detailed in Table 3-1.  An overall summary of the 
fish risk characterization is provided in this section.  As noted previously, the overall risk 
characterization for fish also will benefit from a structured WOE approach because some 
LOEs are more relevant, stronger, and more reliable than others and should be afforded 
greater weight in an overall assessment of risks to fish in the Study Area.  The WOE 
approach and results for the fish risk assessment is presented in Section 14 as part of the 
WOE approach for the entire BERA.  The overall risk characterization for the fish LOEs is as 
follows: 

• Applying the results of the surface water risk assessment to striped bass and 
mummichog, HQs are less than 1 for barium, copper, total DDx, and carbon disulfide, 
and greater than 1 for cyanide (see Section 6.3).  As discussed in Section 6.3, 2 of the 
360+ surface water samples exhibited cyanide concentrations that could possibly 
reflect sources of cyanide to Dutch Kills and English Kills.  If these two sample results 
are not included in the dataset, the 95% UCL free cyanide concentration is below the 
chronic threshold value, resulting in an HQ of 0.8 (see Section 6.4.1).  

• For benthic fish in the Study Area as represented by mummichog, porewater-based 
HQs are greater than 1 for SEM metals (copper, lead, and zinc), TPAH, and total PCB 
congeners at some locations upstream of CM 2 and in the tributaries.   

• Based on a tissue-residue approach for striped bass, and using NCG LOECs, Study 
Area HQs are all less than 1 for all COPECs.  When using USEPA Region 2 LOECs, 
HQs for striped bass are less than 1 for copper, mercury, methyl mercury, dieldrin, 
and DDx, and greater than 1 for 2,3,7,8-TCDD, total dioxin/furan TEQ, and total PCB 
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congeners.  The risk estimates for striped bass from the four Phase 2 reference areas 
are the same or similar to those for the Study Area, except for total PCB congeners.  
When using the USEPA Region 2 LOEC, the total PCB congener HQ for striped bass 
from the four Phase 2 reference areas range from 0.79 for Head of Bay to 1.5 for 
Westchester Creek; for the Study Area, the USEPA Region 2 LOEC-based HQ is 4.  
When using the NCG CBRs, the total PCB congener HQs for striped bass are less than 
1.  Based on a tissue residue approach for mummichog, and using NCG LOECs, HQs 
for mummichog from the Study Area are all less than 1 for all COPECs.  When using 
USEPA Region 2 LOECs, HQs for mummichog are less than 1 for lead, zinc, dieldrin, 
and total dioxin/furan TEQ, and greater than 1 for copper and total PCB congeners.  
The risk estimates for mummichog from the four Phase 2 reference areas are the same 
or similar to those for the Study Area, except for total PCB congeners.  When using 
the USEPA Region 2 LOEC, total PCB congener HQs for mummichog are less than 1 
for all four Phase 2 reference areas; for the Study Area, the USEPA Region 2 LOEC-
based HQ is 9.2.  When using the NCG CBRs, the total PCB congener HQs for 
mummichog are less than 1. 

• Although for both striped bass and mummichog, HQs based on the USEPA Region 2 
LOEC for PCBs are higher than other tissue-based COPECs, the HQ for mummichog 
is approximately twice that for striped bass (9.2 and 4.0, respectively).  Examination of 
the spatial distribution in tissue concentrations demonstrates that for mummichog, 
Dutch Kills is a primary contributor to exceedances of the USEPA Region 2 CBRs and 
reflects the small home range for mummichog.  

• Using a dietary exposure model, HQs for striped bass are less than 1 for all COPECs 
throughout the Study Area.  For mummichog, HQs are less than 1 for all COPECs in 
CM 0 − 2 (FSZs 1, 2, 3) but are greater than 1 for copper for mummichog from CM 2+ 
and the tributaries (FSZs 4a, 4b and 5).   

 

10.6 Uncertainty Assessment 

There are some uncertainties in the fish risk assessment that could result in an over or under 
estimation of risk.  These are discussed in the following subsections for the tissue residue 
approach and the dietary approach.  The assessment of risk to fish did not include the risks 
posed by mixtures of COPECs, and the potential for additive or even synergistic effects of 
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COPEC mixtures on the fish community; this may add uncertainty to the overall evaluation.  
The uncertainties associated with the surface water baseline risk analyses are discussed in 
Section 6.4, and for porewater in Section 8.5.   
 

10.6.1 Uncertainty Assessment – Tissue Residue 

Uncertainties associated with the exposure assessment and measures of effect in the tissue 
residue approach are presented in the following subsections. 

10.6.1.1 Uncertainties with Exposure Assessment 

The baseline risk analyses for striped bass and mummichog used Study Area-wide 95% UCL 
tissue concentrations.  Using a Study Area-wide concentration does not provide an 
evaluation of smaller scale variations in contaminant concentrations within the Study Area.  
This could over or under estimate risk if there were small-scale variations in contaminant 
concentrations.  However, for species such as the striped bass that travel large distances, a 
Study Area-wide evaluation is appropriate.  In addition, using 95% UCL tissue 
concentrations is a conservative estimate of the mean contaminant concentrations in the 
tissue, and therefore, likely will over estimate risk to the fish.  Because of this, the spatial 
distribution in tissue exposure concentrations is evaluated further in the risk characterization 
to refine the risk estimates.  
 

10.6.1.2 Uncertainties with Measures of Effect 

Two sets of CBRs were used to assess potential risks to striped bass and mummichog using a 
tissue residue approach—NCG CBRs and USEPA Region 2 CBRs.  When using the NCG 
LOECs, HQs for Study Area striped bass and mummichog are less than 1 for all COPECs.  In 
contrast, when using the USEPA Region 2 LOECs, the striped bass HQs are greater than 1 for 
2,3,7,8-TCDD, total dioxin/furan TEQ, and total PCB congeners (see summary in Section 
10.3.4.1, Table 10-3, and Figures 10-1 through 10-9), and for mummichog, HQs are greater 
than 1 for copper and total PCB congeners (see the summary in Section 10.3.4.2, Table 10-5, 
and Figures 10-10 through 10-15).  PCB TEQs and dioxin/furan TEQs were evaluated as 
individual components, which provides a direct measure of impact to PCBs and dioxin/furans 
separately, but may underestimate the risk from total TEQs (i.e., combined exposure to PCBs 
and dioxin/furans).  Using an additive approach where PCB TEQs and dioxin/furan TEQ risks 
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are added together would provide an estimate of combined exposure.  It is anticipated that 
total TEQs will be addressed in the Feasibility Study.  
   
Both the USEPA Region 2 and the NCG CBRs were selected from the scientific literature 
through an extensive search of multiple sources, and the values selected were the most 
appropriate from the citations that were ultimately selected.  Both sets of CBRs were selected 
based on whole-body tissue residues for the assessment endpoints of survival, growth, and 
reproduction.  Both sets of CBRs were consistent with USEPA guidance, and consistent with 
USEPA toxicity values at other similar sediment sites (e.g., the Lower Passaic River Study 
Area is only 10 miles from Newtown Creek).  The USEPA Region 2 CBRs selected by USEPA 
also included behavioral endpoints for fish tissue that are directly associated with survival, 
growth, and reproduction.  
 
The NCG CBRs were selected based on the assessment endpoints, measurement endpoints, 
and risk questions presented in Section 3.2 and Table 3-1 of this BERA (i.e., for studies 
assessing survival, growth, or reproduction using measured whole-body tissue 
concentrations).  The NCG CBRs were selected from the USACE Environmental Residue 
Effects Database (USACE 2013) and from USEPA’s PCB Residue Effects Database (USEPA 
2007a), rather than primary literature sources.  Although these databases do contain species-
specific data, if adequate species-specific information is not available, it is appropriate to use 
CBRs derived from a suitable combination of studies and species (similar to the approach 
used by USEPA in developing ecological soil SLs).  For striped bass and mummichog, this 
approach was adopted using effects data for other fish (e.g., salmon, trout, fathead minnow, 
bluegill, spot, flounder, and catfish).  Extrapolating from these species to the striped bass and 
mummichog could introduce some uncertainties.  Species vary with respect to the uptake, 
metabolism, and depuration of chemicals.  Therefore, use of CBRs for species other than 
striped bass and mummichog could introduce some uncertainties that might result in an over 
or under estimation of risk.  However, the use of conservative NOECs likely results in an 
over estimation of risk.   
 
Some of the USEPA Region 2 CBRs selected by USEPA included behavioral endpoints for 
fish tissue, and others did not use whole-body tissue concentrations.  For example, the 
USEPA Region 2 CBRs for total PCB congeners were derived from a behavioral study with 
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Atlantic salmon (Salmo salar) smolt that were aqueously exposed as eggs (Lerner et al. 2007).  
Because the measure of effect for the study was sublethal alterations in smolt physiology and 
behavior, the NOEC and LOEC derived from this study are exceptionally protective of fish 
that use the Study Area.  The USEPA Region 2 CBRs for 2,3,7,8-TCDD are also for a 
behavioral endpoint from a study by Couillard et al. (2011).  The study was based on larval 
mummichog that were topically exposed to PCB-126 as eggs.  Measured effects included a 
dose-responsive reduction in prey capture by 4-day-old larvae and an induction of 
ethoxyresorufin-odeethylase activity (Couillard et al. 2011).  For the USEPA Region 2 CBRs, 
the measured PCB-126 concentrations in larval fish were converted to a 2,3,7,8-TCDD 
equivalent using World Health Organization fish TEF (i.e., 0.005; van den Berg et al. 1998) 
resulting in NOEC and LOEC CBRs equivalent to 0.89 and 1.8 picograms of TEQ per gram 
tissue, respectively.  The behavioral endpoint measured in this study was assumed to 
correlate directly with reduced survival, which introduces uncertainty with the CBR.  

10.6.1.3 Uncertain COPECs 
As a result of the tissue-based Phase 2 SLERA, some chemicals were identified as uncertain 
COPECs due to the lack of a tissue SL.  These uncertain COPECs are listed in Table 10-14 
and consist of nickel, individual PAHs, and five pesticides.  The FoD was greater than 5% for 
nickel, most of the individual PAHs, and one of the pesticides, hexachlorobenzene, in 
striped bass.  The assessment of individual PAHs is accounted for by the evaluation of HPAH 
and TPAH.  PAHs were characterized as groups, but the relationships between individual 
PAH compounds were not addressed for fish because there are no tissue-based SLs for these 
chemicals.  By not quantifying the risks for hexachlorobenzene, risks to striped bass and 
mummichog could be under estimated.  The FoD was zero for the remaining pesticides, with 
the exception of alpha BHC, for which the FoD was 3.6%; therefore, it is unlikely that these 
uncertain COPECs would contribute to the risks to epibenthic decapods in the Study Area.  
There were no uncertain COPECs identified on the basis of an FoD less than 5% but for 
which the RL was greater than the SL. 

10.6.2 Uncertainty Assessment – Dietary Pathway 

The uncertainties for the fish dietary pathway are presented in the following subsections. 
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10.6.2.1 Uncertainties with Exposure Assessment 

The TDIs for mummichog and striped bass were calculated using COPEC concentrations in 
sediment and prey tissue.  Although difficult to quantify, surface water ingested or passing 
over the gills may also contribute to exposure, and in some cases, total dose.  Not including 
this contribution may, in some cases, under estimate risk to fish.   
 
For the striped bass, 95% UCL TDIs were based on Study Area-wide sediment and prey tissue 
concentrations.  This could over or under estimate risk if there were small-scale variations in 
contaminant concentrations or prey tissue concentrations.  However, for species such as the 
striped bass that travel large distances, a Study Area-wide evaluation is appropriate.  The 
evaluation also conservatively assumed that 100% of the striped bass dietary intake was from 
the Study Area.  This likely over estimated risk because striped bass are not expected to live 
their entire life cycle in the Study Area (see Attachment F).  In addition, calculating 95% 
UCL TDIs is a conservative estimate of the mean TDI, and therefore, likely will also over 
estimate risks to the fish.  For the mummichog, risks were evaluated for two exposure areas, 
to account for their smaller home range.  Although these two exposure areas are likely larger 
than the mummichog home range, the spatial distribution of polychaete tissue contaminant 
concentrations (mummichog prey) does not indicate that a smaller spatial scale assessment is 
warranted.  For both the striped bass and mummichog, using polychaete data from a 
laboratory-based study could over or under estimate risk.   

Finally, the percentage of sediment ingested was set at 1% of the dietary uptake based on 
best professional judgment.  Because this could result in an under estimation of risk, a 
sensitivity analysis was conducted by increasing the sediment ingestion to 2.5% of the 
dietary intake for the striped bass and the mummichog, keeping all other exposure 
parameters the same (see Table 10-15 for striped bass, Table 10-16 for mummichog in 
Exposure Area 1, and Table 10-17 for mummichog in Exposure Area 2).  For striped bass, the 
sensitivity analysis assuming a sediment ingestion rate of 2.5% shows that the HQs for 
cadmium range from 0.58 to 2.9, based on the LOAEL and NOAEL, respectively, and for 
copper range from 0.84 to 1.7, based on the LOAEL and NOAEL, respectively (see Table 
10-15a).  When using a sediment ingestion rate of 1%, the HQs for cadmium range from 0.54 
to 2.7, based on the LOAEL and NOAEL, respectively, and for copper range from 0.77 to 1.5 
(see Table 10-11a).  Therefore, although there is a slight increase in the HQs at the higher 



 
 
  Baseline Fish Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 160 181037-01.01 

sediment ingestion, the LOAEL-based HQs for cadmium and copper do not exceed 1.0.  
Similarly, for mummichog in Exposure Area 1 (downstream of CM 2), the sensitivity analysis 
assuming a 2.5% sediment ingestion rate shows that the HQs for cadmium, copper, and 
selenium range from 0.91, 0.72, and 0.86, respectively, based on the LOAELs, to 4.5, 1.4, and 
1.7, respectively, based on the NOAELs (see Table 10-16a).  Therefore, the LOAEL-based 
HQs for cadmium, copper, and selenium do not exceed 1.0.  For mummichog in Exposure 
Area 2 (upstream of CM 2), the sensitivity analysis assuming a 2.5% sediment ingestion rate 
shows that the HQs for cadmium, copper, and selenium range from 1.6, 2.0, and 0.87, 
respectively, based on the LOAELs, to 7.8, 4.1, and 1.7, respectively, based on the NOAELs 
(see Table 10-17a).  Therefore, for mummichog in Exposure Area 2, increasing the sediment 
ingestion from 1% to 2.5% of the dietary intake results in a slight increase in the risk from 
exposure to dietary cadmium and copper.  For both a 1% and 2.5% sediment ingestion rate, 
HQs are at or are greater than 1.0 for mummichog in Exposure Area 2, which includes 
CM 2+ and the upstream tributaries.  Although this portion of the Study Area is larger 
overall than the average home range of mummichog, sediment COPEC concentrations are 
uniformly highest in this portion of the Study Area, and evaluating the effect on HQs of 
sediment ingestion in Study Area segments smaller than Exposure Area 2 would not change 
the risk characterization outcome for mummichog significantly.  

10.6.2.2 Uncertainties with Measures of Effect 

As discussed previously, there are only a few dietary-based measures of effect available for 
fish.  In some instances, only one reliable NOAEL or LOAEL could be found.  Therefore, for 
those bioaccumulative metals and PAHs for which dietary effect levels are not available, 
risks are uncertain. 

10.7 Fish and Crab Community Surveys  

As described in the Phase 2 RI Work Plan Volume 1, fish and crab surveys were conducted 
in the Study Area and reference areas to support the baseline ecological and human health 
risk assessments.  The primary objective of the surveys was to collect fish and crab for tissue 
analysis as part of the quantitative risk analyses.  A secondary objective was to provide 
community data for a qualitative assessment of fish and crab in the Study Area and the four 
Phase 2 reference areas.  This section describes the collection and evaluation of the 
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community survey data.  The community survey data represents a qualitative LOE for the 
assessment of risks to fish in the Study Area.   
 

10.7.1 Data Collection 

In Phase 2, fish and crabs were collected from six zones in the Study Area (Zones 1, 2, 3, 4a, 
4b, and 5, as shown in Figure 4-7) and in one zone in each of the four Phase 2 reference areas 
(see Figures 4-2a through 4-2d), over two sampling events.  The first sampling event took 
place in the spring from June 2 to July 2, 2014, and the second took place in the summer from 
August 4 to September 5, 2014.  Details on the sampling methods, sampling effort, and 
sample processing are described in the Phase 2 DSR (Appendix B of the draft RI Report; 
Anchor QEA 2016).  Similar sampling methods and levels of effort were employed in each 
zone of the Study Area and in each reference area.  The primary objective of the fish and 
crab collection program was to provide tissue chemistry data for the quantitative risk 
analyses; therefore, different sampling methods and sampling efforts were sometimes 
necessary to meet the target sample numbers.  An effort was made to account for these 
differences in an evaluation of the species richness and diversity, as described in the 
following sections.  However, it is acknowledged that given the primary objective of the fish 
and crab collection program, the community survey data can only be used to make general 
statements regarding a comparison of species richness and diversity between the Study Area 
and the Phase 2 reference areas.   
 

10.7.2 Species Present 

More than 8,000 individuals were documented in the Study Area and the four Phase 2 
reference areas combined in the spring and summer of 2014.  This included 23 different 
species of fish, 5 species of crab, 1 species from the subphylum Chelicerata (horseshoe crabs 
are not true crabs), and 1 species of reptile (see Table 10-18).  The reptile—the diamondback 
terrapin—was only found in Spring Creek and Head of Bay.  Of the five crab species, four 
were found only in the four Phase 2 reference areas (green crab in all four Phase 2 reference 
areas; spider crab in Head of Bay, Spring Creek, and Gerritsen Creek; calico crab only in 
Head of Bay; and stone crab only in Westchester Creek).  The only crab species found in the 
Study Area was the blue crab, which was also found in all four Phase 2 reference areas.  The 
horseshoe crab was found in the Study Area and all four Phase 2 reference areas.  Crabs and 
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other epibenthic invertebrates were evaluated using minnow traps and crab traps during the 
Phase 2 sample collection.  These traps were placed in locations to maximize the collection of 
blue crabs for tissue sample collection.  Therefore, taxa associated with hard substrates (e.g., 
rocks, riprap, pilings, concrete, and wood bulkheads), such as some mollusks and crabs, were 
not targeted and may have been missed.  Mummichog accounted for 59% of the overall 
catch, followed by Atlantic menhaden, which accounted for 14% of the overall catch.  The 
most common species of fish captured in the Study Area and the four Phase 2 reference 
areas—mummichog, Atlantic menhaden, striped bass, and blue fish—are among the most 
common species observed throughout the region (NYCDEP 2008, 2011b, 2011c).  Atlantic 
silverside were also common in Spring Creek and Gerritsen Creek but not in the Study Area.  
There were a number of fish species documented in the four Phase 2 reference areas that 
were absent from the Study Area, such as the northern kingfish, toadfish, tautog, sea robin, 
and spiny dogfish.  The following sections provide a more detailed evaluation of differences 
in the community diversity and structure between the Study Area and the four Phase 2 
reference areas, as well as among the four Phase 2 reference areas.   
 

10.7.3 Fish and Crab Community Metrics – Methods 

10.7.3.1 Species Richness 

Several metrics can be used to describe community diversity and structure.  The simplest is 
species richness (i.e., the number of species).  Although species richness is a relative measure 
of community diversity, it is difficult to obtain a reliable estimate of richness and to compare 
species richness among sites (May 1988).  This is because species richness estimates are 
sensitive to the number of individuals sampled and to the presence of rare species in the 
sampling area.  A simple count for the number of species in a sample will usually under 
estimate the true number of species.  As more individuals are sampled, the number of species 
observed increases rapidly at first and then begins to reach an asymptote where most, or 
nearly all, of the rare species are represented in the sample (Gotelli and Colwell 2001).  This 
sampling variability makes it difficult to compare two or more samples unless the number of 
individuals in each sample is identical. 
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To control for the dependence of species richness on sample size, comparisons of species 
richness among sites are made by standardizing to the same number of individuals36.  
Samples can be standardized to a common sample size by either interpolating to a smaller 
number or extrapolating to a larger number using rarefaction (Chao et al. 2014).  This process 
results in a rarefaction curve depicting the relationship between the number of individuals 
observed and the number of species observed.  The methods of Chao et al. (2014) enable 
comparison to be made between different areas, while controlling for the effect of observing 
more species in larger samples.  Rarefaction curves are considered the state-of-the-art methods in 
ecological literature for comparing species richness, and the methods of Chao et al. (2014) are the 
most current and robust methods for estimating rarefaction curves.  Rarefaction curves are 
typically extrapolated to twice the observed sample size following the recommendations of 
Colwell et al. (2012).  The rarefaction curve can then be used to make comparisons among 
sites at a fixed common sample size, thus controlling for the dependence of species richness 
on sample size. 
 

10.7.3.2 Species Diversity 

It is often the case that some species are common and other species rare.  For this reason, 
investigations of biological diversity sometimes incorporate a second dimension of diversity 
termed evenness or the relative abundance of different species (Magurran 1988).  A 
community where all or most species are equally abundant is defined as having a high 
evenness.  Several indices of diversity that incorporate evenness have been used in ecological 
literature, many of which are mathematically interrelated (Gotelli and Chao 2013).  One of 
the most commonly used indices is the Shannon index (Spellerberg and Fedor 2003).  The 
Shannon index is a measure of species diversity that combines the concepts of species 
richness and species evenness.  Because the Shannon index controls for the evenness of 

                                                 
36 USEPA suggested that catch per unit effort (CPUE) may be useful in reducing the uncertainty associated with 
the species richness estimates.  However, CPUE is an index of relative abundance that accounts for differences 
in fishing effort by assuming constant catchability for a fish species.  CPUE is typically used to compare 
different stocks of the same species or a fish stock over time but not different species, in part because gear 
performance is species and habitat specific (Hubert and Fabrizio 2007).  Relative abundance as measured by 
CPUE (an index of abundance—the number of individuals in the population of each species) is a distinct metric 
from species richness (the number of species in the community).  Relative abundance is only related to species 
richness if more individuals are sampled, either because effort or catchability is greater, then the number of 
species observed in the sample tends to increase.   
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species in the sample, it is less sensitive to the number of species caught (Gotelli and Chao 
2013).   
 

10.7.3.3 Comparisons Between Study Area and Phase 2 Reference Areas 

Difference in community composition in the Study Area and the four Phase 2 reference area 
samples was assessed using both species richness and the Shannon index of species diversity.  
To make statistical comparisons among zones, the 95% confidence interval of species 
richness was calculated at a common sample size using the rarefaction methods of Chao et al. 
(2014).  Species richness was interpolated or extrapolated to a common sample size of 850 
individuals using rarefaction.  The number 850 was chosen because it is a round number 
close to the average sample size across the zones.  Because the Shannon index is less sensitive 
to sample size, comparisons among zones using the Shannon index were based on the 
observed catch in each sample zone, without adjustment for differences in the number of 
individuals.  Uncertainty was estimated by bootstrap simulation.  Confidence intervals for 
both methods were based on 5,000 bootstrap iterations.  Comparisons among sites were made 
by determining whether the 95% confidence intervals for species richness or diversity 
overlapped.  Overlapping and non-overlapping confidence intervals were identified with a 
letter display (Piepho 2004) to identify statistical differences.  

10.7.4 Fish and Crab Community Metrics – Results 

10.7.4.1 Species Richness 

Rarefaction curves for the Study Area and the four Phase 2 reference areas are presented in 
Figures 10-19 and 10-20, respectively.  The curves depict the expected species richness for 
any given sample size and the error bars represent the 95% confidence intervals of the 
sample species richness calculated using the bootstrap methods of Chao et al. (2014).  The 
observed sample size in each zone or area is plotted as a dot with a horizontal bar.  These 
curves demonstrate that at the observed sample size, the expected number of species is 
tending to level off.  This suggests that sampling efforts were adequate to characterize species 
richness.   
 
Species richness in the Study Area shows a general trend of higher richness in the main stem 
(Zones 1 and 3), with decreasing richness in Zones 2, 4a, and 4b, and with Zone 5 exhibiting 
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the lowest richness.  Phase 2 reference area species richness is highest in Gerritsen Creek, 
with decreasing species richness in Head of Bay and Spring Creek, and lowest species 
richness in Westchester Creek, the reference area with attributes most similar to the Study 
Area.   
 
Species richness differs among Study Area zones and among the four Phase 2 reference areas 
(see Figure 10-21).  Gerritsen Creek exhibits the highest species richness, with an estimated 
18.8 species expected to be observed in a sample of 850 individuals (see Figure 10-21, 
Group A).  Species richness in Gerritsen Creek is different from all other sites except for 
Head of Bay (Groups A and B).  Spring Creek is not statistically different from Head of Bay or 
Zones 1 and 3 of the Study Area (Groups B and C).  Westchester Creek is not significantly 
different from any zone in the Study Area, except for Zone 5, but is significantly different 
from each of the three Jamaica Bay reference areas, with only 9.9 species expected to be 
observed in a sample of 850 individuals (Groups D and E).   
 

10.7.4.2 Species Diversity 

Species diversity, as expressed by the Shannon index, shows a similar, but not identical, 
pattern to species richness (see Figure 10-22).  Study Area Zones 1 and 3 exhibit the highest 
species diversity; Zones 4a, 4b, and 5 exhibit decreasing species diversity; and Zone 2 exhibits 
the lowest species diversity.  Phase 2 reference area species diversity is highest in Gerritsen 
Creek, decreasing in Head of Bay and Spring Creek, and lowest in Westchester Creek.  
 
Species diversity is higher in Gerritsen Creek than the other three Phase 2 reference areas as 
well as all six zones in the Study Area (Shannon index: 2.13 [see Figure 10-22, Group A]).  In 
Spring Creek and Head of Bay, species diversity is not statistically different from Zones 1 and 
3 of the Study Area (Groups B and C).  Zones 2, 4a, 4b, and 5 of the Study Area exhibit lower 
species diversity than all other areas, with the lowest in Study Area Zone 2 (species diversity 
of only 0.6).  For Westchester Creek, species diversity is statistically lower than the three 
Phase 2 Jamaica Bay reference areas, as well as Zones 1 and 3 of the Study Area.  
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10.7.5 Fish and Crab Community Evaluation 

The Phase 2 fish and crab data collection program was primarily designed to collect targeted 
fish and crab for tissue analysis to support the risk assessments.  As part of that program, 
other species were collected at the same time to provide information for a qualitative 
comparison of community structure between the Study Area and the four Phase 2 reference 
areas.  These findings are discussed below and are followed by a discussion that considers the 
movement and home ranges of the key species. 
 

10.7.5.1 Qualitative Evaluation of Fish Community Structure 

In general, the species richness and diversity is higher in the three Phase 2 Jamaica Bay 
reference areas than the Study Area.  Furthermore, the species richness and diversity of 
Westchester Creek, an industrial and CSO influenced waterbody, is closer to that of the 
Study Area than the other three Phase 2 Jamaica Bay reference areas. 
 
There are several factors that may affect the biological diversity of fish and crab in coastal 
waters and estuaries.  Interactions among species, including predation and competition, can 
structure fish and crab communities (Ogburn-Matthews and Allen 1993).  In addition to 
biotic factors, abiotic factors have a strong influence on biological community structure in 
coastal and estuarine waters.  Environmental water quality factors such as salinity and 
freshwater inflows, water temperature, turbidity, and DO can affect species presence and 
absence (Fraser 1997; Peterson and Ross 1991; Rakocinski et al. 1996; Wagner and Austin 
1999).  Habitat factors such as depth, current, substrate, cover, and habitat structure can also 
affect species assemblages (Szedlmayer and Able 1996; Rakocinski et al. 1996; Cowen et al. 
1993).   
 
Although many environmental factors may influence species diversity, salinity in particular 
is known to be a strong driver of differences in fish community assemblages (Martino and 
Able 2003).   
 
To explore the relationships between salinity and species richness and diversity, in the 
Study Area and the four Phase 2 references areas, species richness and diversity were plotted 
against average salinity measured during the fish and crab community surveys.  A curve was 
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fitted through the data using a non-parametric LOESS (local regression) smoother.  Although 
differences in salinity were small (average salinity ranged from approximately 20.5 to 
27.5 practical salinity units), both species richness (see Figure 10-23) and the Shannon index 
(see Figure 10-24) do appear to be highest in the most saline waterbody, Gerritsen Creek.  In 
addition, there is a trend for species richness and diversity to decline with decreasing 
salinity, with the lowest salinity and richness observed in English Kills.  Similar to the study 
by Martino and Able (2003), fish and crab community samples from the Study Area and the 
four Phase 2 reference areas were dominated by certain ubiquitous species tolerant of a wide 
range of salinities including mummichog, Atlantic menhaden, striped bass, bluefish, and blue 
crab.  Several species observed in the higher salinity Phase 2 reference areas, but not the 
Study Area, are species that tend to only be found in marine waters, including spider crab, 
dogfish, oyster toadfish, and sea robin (see Table 10-18).   
 
Based on these analyses, the fish and crab community of the Study Area consists of species 
that are expected in an urban estuary.  There are some measurable differences in species 
richness and diversity between the Study Area and the four Phase 2 reference areas, which 
might or might not be related to differences in salinity (see Figures 10-23 and 10-24)37.  
Similar relationships were not observed for other water quality parameters such as DO or 
temperature.   
 

10.7.5.2 Movement and Home Ranges of the Key Species 

The fish and crab community in the New York Harbor estuary is composed of a mixture of 
species that exhibit a range of foraging and migratory behaviors.  Some species move over 
extensive areas (e.g., Atlantic menhaden and striped bass).  These are expected to reflect 
exposure to COPECs over a wide area; in some cases, both within and outside of the harbor, 
sometimes including freshwater and ocean environments.  Other species have greater site 
fidelity (e.g., mummichog, which has a home range between a few tens of meters and a few 
hundred meters).  Finally, species such as the blue crab exhibit intermediate behavior—blue 
crab can move extensively during the juvenile portion of their lives, and as adults, exhibit a 
range of movement, with males more sedentary than females that move due to spawning 
behavior.  

                                                 
37 A curve was fitted through the data using a non-parametric LOESS (local regression) smoother. 



 
 
  Baseline Fish Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 168 181037-01.01 

The range in movement is expected to control exposure to COPECs.  Based on their smaller 
home range, species such as mummichog are more exposed to local surface sediment and 
surface water than wider ranging species.  Wide-ranging species such as striped bass are 
expected to reflect exposure over a wide area, precluding close associations with local surface 
sediment and surface water.  Blue crab, with less extensive movement patterns, reflect 
exposure to local sediment and surface water to some extent, although as discussed in Section 
9.4.1, there is a stronger relationship between blue crab tissue concentrations and surface 
water than there is for sediment (see Figures 9-8a and 9-8b).  Therefore, although there 
appears to be some degree of site fidelity (higher sediment concentrations are weakly 
correlated with higher crab tissue concentrations), tissue concentrations do not fully reflect 
exposure to local sediments.  
 
As discussed in Section 9.4.1, the contributions of exposures to COPECs within the Study 
Area to the body burdens of migratory species cannot be estimated at this time.  The fact that 
individuals of these species collected in the Study Area are part of regional populations with 
ranges much larger than the Study Area means that species movement and migration must 
be incorporated into decision-making.  The objective of the bioaccumulation modeling for 
the project (see MAM3; Anchor QEA 2018) is to incorporate a characterization of crab and 
striped bass ecology into a quantitative understanding of the sources of chemicals in tissues 
to be used to support decision-making.   
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11 BASELINE WILDLIFE RISK ASSESSMENT 

The wildlife risk assessment includes a qualitative evaluation of the results of the wildlife and 
habitat surveys as well as quantitative baseline risk analyses for the wildlife receptors and 
exposure pathways identified in Figure 3-1 and the COPECs identified in the Phase 2 SLERA 
(see Section 5.4.4). 
  
The wildlife surveys were conducted to qualitatively answer the following risk question:  

• Is the abundance and estimated diversity of the avian community in the Study Area 
similar to that of reference locations?   

 
The data needed to answer this risk question are the number of different wildlife species and 
the total number of individuals in the Study Area and the four Phase 2 reference areas.  The 
primary focus of the surveys was on birds, although data were also collected on mammals.  
This information was collected during the wildlife surveys, which also included habitat 
surveys to provide supporting information for a comparison between the Study Area and the 
four Phase 2 reference areas.  As described in Section 2.2, four Phase 2 reference areas were 
selected to represent four categories of industrialization and CSO influences.   
 
Quantitative baseline risk analyses were conducted to answer the following risk questions:  

• Are the levels of contaminants in the diets of the bird receptors from the Study Area 
(including invertebrates and whole-body fish) sufficiently elevated to adversely affect 
the survival, growth, or reproduction of avian receptors? 

• Are the levels of contaminants in the diets of the receptor mammals from the 
Study Area (including invertebrates and whole-body fish) sufficiently elevated to 
adversely affect the survival, growth, or reproduction of omnivorous mammals?  

 
Three LOEs are evaluated to answer these risk questions for the avian and mammalian 
communities in the Study Area as detailed in Table 3-1 and included in the following 
subsections.  These LOEs consist of a qualitative evaluation of avian community metrics in 
the Study Area and the four Phase 2 reference areas, and a comparison of estimated dietary 
intake of COPECs to dose-based toxicity thresholds for birds and omnivorous mammals.  The 
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risk assessment results for these three LOEs are incorporated into the WOE evaluation 
completed in Section 14. 
 
The data needed to answer these risk questions include contaminant concentrations in 
surface water, surface sediment, and prey tissue, as well as information from the surveys on 
the receptor site use, foraging activities, and prey type.  The media-specific chemistry data 
are presented in Section 4 and Attachment A of this document.  The Phase 2 wildlife surveys 
provide data on site use, foraging, and prey.  These data were used, in addition to literature 
information, to parameterize the wildlife exposure scenarios in the quantitative baseline risk 
analyses.   
 

11.1 Wildlife and Habitat Surveys   

11.1.1 Survey Methods 

In Phase 2, wildlife surveys were conducted in the Study Area and the four Phase 2 reference 
areas.  In addition to the wildlife surveys, habitat surveys were completed for the Study Area 
in Phase 1 (Anchor QEA 2013b, 2013c, and 2013d), and in the four selected reference areas 
in Phase 2.   
 

11.1.1.1 Wildlife Surveys 

Details of the wildlife survey methods are provided in the Phase 2 DSR; a summary is 
provided in the following.   
 
Two surveys were performed—one in spring from May 19 through June 27, 2014, and one in 
summer from August 4 through September 12, 2014.  The surveys were performed by two 
teams—one in the Study Area and one in the four Phase 2 reference areas, over a period of 
6 weeks.  The Study Area surveys occurred during the first 2 weeks of the spring and 
summer surveys, and the surveys in the four Phase 2 reference areas were performed in 
rotation during the entire 6-week survey period.  By doing so, a similar number of survey 
days were completed in the Study Area and in each of the four Phase 2 reference areas.   
 
The surveys consisted of two parts—a general survey and a species-specific survey.  A 
general survey was conducted while traversing the area by boat at low speeds, anchoring the 
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boat near areas with wildlife activity, or walking on shore in areas with wildlife activity.  
The goal of the general survey was to identify suitable habitat features for, and the presence 
of, the target species—spotted sandpiper, green heron, black-crowned night heron, belted 
kingfisher, double-crested cormorant, and raccoon.  During the general survey, other avian 
species in the same feeding guild as the target species were identified to ensure a more 
complete representation of the exposure pathways intended for evaluation.  The feeding 
guilds included invertivorous (target species—spotted sandpiper), invertivorous/piscivorous 
(target species—green heron and black-crowned night heron), and piscivorous (target 
species—belted kingfisher and double-crested cormorant).  Using the results of the general 
survey, a species-specific survey was conducted to collect data on site use, foraging activity, 
and prey type where possible.  The species-specific surveys consisted of repeated 
observations from established survey points identified during the general surveys.  The 
general surveys also documented tracks or signs of mammals, amphibians, and reptiles.  The 
surveys were conducted at various times between sunrise and sunset to capture species and 
behavior over different times of day.  Both the general and species-specific surveys were 
performed in locations within 3 hours of low tide, to ensure that intertidal areas were visible 
to observe species that use intertidal habitat.  Daytime low tide times ranged throughout the 
day over the spring and summer survey periods.  As a result, because the four Phase 2 
reference areas were surveyed in rotation, there was an equal opportunity to observe 
foraging activities in each of the reference areas during different times of day. 
 

11.1.1.2 Habitat Surveys 

Details of the habitat survey methods are provided in the Phase 2 DSR; a summary is 
provided in the following.  Details of the Phase 1 habitat surveys are presented in the Phase 1 
DSR Submittal No. 1 (Anchor QEA 2013b). 
 
The habitat surveys in the four Phase 2 reference areas were conducted concurrently with 
the spring 2014 wildlife surveys from May 19 through June 27, 2014.  Similar to the Phase 1 
surveys in the Study Area, specific observations in the four Phase 2 reference areas included 
the presence and absence of developed areas consisting of bulkhead material (concrete, 
metal, wood), riprap, and rock; plant species present; canopy type (tree, shrub, and 
groundcover); upland or wetland communities; and the presence of aquatic macrophytes.  
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Reaches of the shoreline were identified as developed with no vegetation, developed with 
sparse vegetation, and vegetated with no development.  Developed shoreline consists of 
bulkhead material (concrete, metal, wood), riprap, and rock.  Developed shoreline with 
sparse vegetation consists of areas where vegetation was growing on top of, rooted within, or 
rooted at the base of bulkhead, riprap, or rock.  Habitat information also included the 
approximate widths of vegetation communities based on visual observations and aerial 
photographic analysis.  
 

11.1.2 Survey Data Evaluation 

This section presents the results of the Phase 2 wildlife and habitat surveys and also includes 
a summary of habitat-related information for the Study Area from Phase 1 to facilitate a 
comparison with the four Phase 2 reference areas. 
 

11.1.2.1 Habitat Evaluation  

The results of the habitat surveys for the four Phase 2 reference areas are summarized in 
Table 11-1 and Figure 11-1, and briefly discussed in the following sections.   
 
Details of the shoreline and habitat features for the Study Area and each of the four Phase 2 
reference areas are presented in a series of shoreline maps in Attachment G1.  Attachment 
G2 provides a set of photographs with examples of the different shoreline and habitat 
features for the Study Area and the four Phase 2 reference areas. 
 
As described previously, reaches of the shoreline were identified as developed (i.e., bulkhead, 
riprap, or rock) with no vegetation, developed with vegetation, or vegetated with no 
development, because these represent different habitats for foraging birds and mammals.  
Shoreline that is developed with no vegetation does not provide suitable habitat for those 
birds that prefer vegetation for roosting or cover for foraging (e.g., green heron).  Shoreline 
that is developed, often with sparse vegetation, provides limited habitat, whereas shoreline 
that is vegetated at the shoreline with no development provides the most optimal habitat in 
these areas.   
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11.1.2.1.1 Study Area 

Of the nearly 60,000 linear feet of shoreline in the Study Area, 99% is developed consisting 
of bulkhead material (concrete, metal, wood), riprap, and rock; 1% is vegetated with no 
development38.  Vegetated communities are present in narrow patches, growing on top of, 
within, or below developed features, and trees in vegetated communities are relatively small-
growing and less than approximately 25 feet tall (Anchor QEA 2013b).  All the vegetation 
present consists of non-native invasive species, of which most are upland non-native species 
such as white mulberry (Morus alba), common buckthorn (Rhamnus cathartica), and bull 
thistle (Cirsium vulgare), that are highly adapted to altered urban habitats.  A few patches of 
phragmites were observed at the head of Maspeth Creek.  Such sparse vegetation provides 
limited habitat for foraging wildlife, in particular for birds that feed at the shoreline and in 
the intertidal areas (approximately 5% [9.9 acres] of the Study Area).  As discussed below in 
the evaluation of wildlife, species richness for the birds in the Study Area was lower than 
that of the four Phase 2 reference areas.   
 

11.1.2.1.2 Westchester Creek  

The area surrounding Westchester Creek is almost completely developed and this Phase 2 
reference area is most similar to the Study Area in terms of adjacent land use.  Approximately 
67% of the shoreline is developed (developed with vegetation plus developed with no 
vegetation).  Of the remainder that is vegetated with no development, most is parkland 
present near the mouth of the creek.  An NYC CSO is located at the upstream end of 
Westchester Creek, and several highways cross the creek and run adjacent to its east 
shoreline.  Similar to the Study Area, vegetation within Westchester Creek is primarily 
limited to narrow bands between the shoreline and industrial and commercial development 
(with the exception of the area near the mouth of the creek).  The width of the vegetation 
associated with development ranged from approximately 10 to 160 feet.  For the Study Area, 
the width of the vegetation ranged from 3 to 8 feet.  Similar to the Study Area, the vegetation 
present in Westchester Creek consists of non-native invasive species, such as white 
mulberry, common buckthorn, bull thistle (Cirsium vulgare), and phragmites, that are highly 
adapted to altered urban habitats.  In contrast to the Study Area, approximately 64% 
(67 acres) of Westchester Creek is considered intertidal (above mean lower low water). 

                                                 
38 Of the 99%, 66% is developed with sparse vegetation and 33% is developed with no vegetation. 
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11.1.2.1.3 Head of Bay  

Although land use surrounding Head of Bay includes urban residential, 
commercial/industrial development, and the John F. Kennedy International Airport, 73% of 
the shoreline was identified as vegetated with no development, and 27% was identified as 
developed (9% as developed with vegetation, and 18% as developed with no vegetation).  
Similar to Westchester Creek, the width of vegetation associated with development ranged 
from approximately 5 to 150 feet.  In contrast to the Study Area and Westchester Creek, the 
width of vegetated areas with no development extended up to 1,600 feet in some places.  In 
contrast to the Study Area and Westchester Creek, phragmites is the most common non-
native species in Head of Bay.  The greater percentage of vegetation in Head of Bay provides 
more habitat for foraging wildlife, when compared to the Study Area, in particular for birds 
that feed at the shoreline and in the intertidal areas (approximately 19% [81 acres] of Head of 
Bay).  This is reflected in a higher species richness for Head of Bay as compared with the 
Study Area. 
 

11.1.2.1.4 Spring Creek  

The Spring Creek shoreline was identified as 83% vegetated with no development and 17% 
developed (13% as developed with vegetation, and 4% as developed with no vegetation).  
This reflects the nature of the area surrounding Spring Creek, which is a combination of 
developed and undeveloped areas, and includes a CSO at its upstream end.  The width of the 
vegetation associated with development ranged from approximately 10 to 400 feet, with 
some vegetated areas extending up to approximately 2,000 feet wide.  In contrast to the 
Study Area, emergent vegetation communities are established at the shoreline and are 
dominated by non-native phragmites (approximately 68% [111 acres] of Spring Creek is 
considered intertidal).  Furthermore, vegetation communities inland of the emergent 
vegetation include native species such as the eastern cottonwood (Populus deltoids) and the 
American elm (Ulmus americana).  As discussed below in the evaluation of wildlife, species 
richness was found to be higher in Spring Creek than in the Study Area.  
 

11.1.2.1.5 Gerritsen Creek  

The undeveloped nature of land use surrounding Gerritsen Creek is reflected by 93% of the 
shoreline being identified as vegetated with no development.  Land use adjacent to Gerritsen 
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Creek includes the Marine Park Golf Course and Brooklyn Marine Park, and the Gerritsen 
Creek Ecosystem Restoration Project is located on an island within Gerritsen Creek.  The 
width of vegetation without development ranged from approximately 30 feet up to 
approximately 1,000 feet.  Emergent vegetation communities are established at the shoreline 
and are dominated by non-native phragmites (approximately 4% [55 acres] of the area is 
considered intertidal), extending up to several hundred feet wide before trees and shrubs are 
established.  As for Spring Creek, and in contrast to the Study Area, vegetation communities 
inland of the emergent vegetation include native species such as the eastern cottonwood and 
the American elm.  As discussed in the evaluation of wildlife, species richness was found to 
be higher in Gerritsen Creek than in the Study Area.  
 

11.1.2.2 Wildlife Evaluation 

This section presents a summary of the wildlife survey results and provides a qualitative 
evaluation of avian diversity and abundance.  This section also presents observations made 
on the foraging activities of the target species and species in the same feeding guilds to 
provide input for parameterization of the wildlife baseline risk analyses (see Section 11.2).  
The spring and summer survey data are provided in Attachment A15.   
 

11.1.2.2.1 Estimated Avian Diversity and Abundance 

The Phase 2 surveys were designed so that a similar level of effort was given to the 
Study Area and each of the four Phase 2 reference areas.  The number of survey days spent in 
the Study Area was approximately 18 (9 survey days each for the spring and summer), and 
was approximately 15 (7.5 survey days each for the spring and summer) in each of the four 
Phase 2 reference areas.  Therefore, with a similar level of effort in each of the four Phase 2 
reference areas, a qualitative comparison of species diversity and abundance can be made 
between the Study Area and each of the four Phase 2 reference areas.  In addition, the 
species-specific surveys consisted of approximately the same number of repeated 
observations over the same time period, thereby allowing comparison between species and 
between the Study Area and the four Phase 2 reference areas.  
 
Overall, the wildlife species documented during the 2014 surveys included more than 
30 species of aquatic-dependent birds, few mammal species (rats, cats, raccoons), no 
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amphibians, and only two species of reptiles (reptiles were only observed in the three 
Jamaica Bay reference areas).  A list of all the species observed in the Study Area and each of 
the four Phase 2 reference areas is provided in Attachment G3.   
 
To address the risk question on avian diversity, a qualitative estimate can be provided by 
using species richness.  For the target avian species, and species in the same three feeding 
guilds (invertivorous: spotted sandpiper; invertivorous/piscivorous: green heron and black-
crowned night heron; piscivorous: belted kingfisher and double-crested cormorant), species 
richness for each of the three feeding guilds in the Study Area ranged from 9 to 10 in 
summer and spring, respectively, whereas species richness for each of the three feeding 
guilds in the four Phase 2 reference areas was higher, ranging from 13 for Westchester Creek 
in the spring up to 24 for Gerritsen Creek in the summer (see Table 11-2).   
 
The number of birds observed in the Study Area and each of the four Phase 2 reference areas 
is summarized in Table 11-3 by feeding guild.  There are some similarities and differences 
between the Study Area and the four Phase 2 reference areas that are worth noting.   
 
The number of invertivorous birds observed in the Study Area in the spring is similar to the 
number observed in Gerritsen Creek in the spring.  However, in the Study Area, most of 
these birds were for one species, the spotted sandpiper (251 out of 254; see Table 11-4), 
whereas in Gerritsen Creek, there were many more species observed within this feeding 
guild (six out of the nine species in this feeding guild observed in the four Phase 2 reference 
areas combined in the spring; see Attachment G3).  These species were the American 
oystercatcher, killdeer, semipalmated plover, semipalmated sandpiper, spotted sandpiper, and 
willet.  A similar pattern was observed in the summer, except that for Gerritsen Creek, 
additional species observed in this feeding guild included black-belted plover and greater 
yellowleg; these species were not observed in the Study Area.  A summary of the species 
observed in the invertivorous feeding guild, for the spring and summer, is provided in Table 
11-4 (see Attachment G3 for a detailed list of the species for each of the four Phase 2 
reference areas). 
 
For the invertivorous/piscivorous feeding guild, the number of birds observed in the 
Study Area was less than the number observed in each of the four Phase 2 reference areas in 
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the spring and summer of 2014, with the exception of Spring Creek in the summer (see Table 
11-3).  Similar to the invertivorous feeding guild, fewer species were also observed in the 
Study Area compared to the four Phase 2 reference areas (three species in the Study Area in 
the spring and summer, seven and nine species in the four Phase 2 reference areas combined 
in spring and summer, respectively; see Table 11-5).  Species absent from the Study Area 
were the clapper rail, glossy ibis, great blue heron, snowy egret, little blue heron, tri-colored 
heron, and yellow-crowned night heron.  The green heron was infrequently observed in the 
Study Area (6 out of 47 observations in the spring, and 12 out of 82 observations in the 
summer), and in the four Phase 2 reference areas combined (3 out of 467 observations in the 
spring, and 6 out of 567 observations in the summer); it was not observed in Head of Bay.  
Green heron were typically observed as single individuals perching within the shoreline 
vegetation.  The black-crowned night heron was more abundant than the green heron and 
was observed throughout most of the Study Area and all four Phase 2 reference areas.  Black-
crowned night herons were observed flying within the Study Area and the four Phase 2 
reference areas, and perching in shoreline vegetation or on shoreline structures. 
  
For the piscivorous birds, both double-crested cormorants and belted kingfishers were 
observed in the Study Area and the four Phase 2 reference areas.  The number of cormorants 
observed was much greater than the belted kingfisher (see Table 11-6).  Of the 224 and 139 
piscivorous birds observed in the Study Area in the spring and summer of 2014 (Phase 2), 
respectively, 222 and 133 were double-crested cormorants; one belted kingfisher was 
observed in the spring and two were observed in the summer.  Of the 443 and 554 
piscivorous birds observed in the four Phase 2 reference areas combined in the spring and 
summer of 2014 (Phase 2), respectively, 166 and 462 were double-crested cormorants; no 
belted kingfishers were observed in the four Phase 2 reference areas in spring 2014 but five 
were observed in the summer.  The double-crested cormorant was observed throughout the 
Study Area and all four Phase 2 reference areas in the spring and summer.  They were 
observed as single individuals and in groups of up to 30, perching on shoreline structures, 
pilings, and booms, or diving and swimming in search of prey.  The three belted kingfishers 
observed in the Study Area were in, or close to, Maspeth Creek.   
 
The relative importance of the different feeding guilds in the Study Area and in each of the 
four Phase 2 reference areas is shown by ranking the guilds based on abundance (see Table 
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11-7a) and richness (see Table 11-7b) in spring and summer 2014.  Abundance of the 
invertivorous feeding guild ranked first in the Study Area in both spring and summer 2014, 
followed by the piscivorous and then the invertivorous/piscivorous feeding guilds.  
Abundance did not follow this same ranking in the four Phase 2 reference areas, with the 
exception of Gerritsen Creek in the spring.  As discussed, in the Study Area, most of these 
birds were from one species, the spotted sandpiper (251 out of 254; see Table 11-4), whereas 
in Gerritsen Creek, there were many more species observed within this feeding guild (six out 
of the nine species in this feeding guild observed in the four Phase 2 reference areas 
combined in the spring; see Attachment G3).  For the other three reference areas, the 
number of invertivorous birds varied between spring and summer.  For example, more 
invertivorous birds were observed in Head of Bay in the spring than in the summer, but for 
Westchester Creek, this was reversed, with more invertivorous birds observed in the summer 
than in the spring.  While the number of birds observed in this feeding guild were similar for 
the Study Area and Westchester Creek in the summer (213 and 219, respectively), the 
diversity of species was different.  For example, species such as the American oyster catcher, 
greater yellowleg, and willet were observed in Westchester Creek but not in the Study Area. 
 
Richness ranked the same by feeding guild in the Study Area (see Table 11-7b).  This was not 
the case in each of the four Phase 2 reference areas, where richness in the invertivorous 
feeding guild often ranked first.  Furthermore, species richness was higher in each of the four 
Phase 2 reference areas compared to the Study Area.  For example, seven and eight species of 
invertivorous birds were observed in Gerritsen Creek in spring and summer, respectively, in 
contrast to three species in each season for the Study Area.  Similarly, five and four species of 
invertivorous/piscivorous birds were observed in Spring Creek in spring and summer, 
respectively, in contrast to three species in each season for the Study Area. 
 
Overall, there were 525 birds observed in the three feeding guilds in the Study Area in spring 
2014, and 434 observed in summer 2014.  For the four Phase 2 reference areas combined, 
1,322 birds in the three feeding guilds were observed in spring 2014, and 1,648 in summer 
2014.  There were fewer species in the Study Area compared to the four Phase 2 reference 
areas.  In the Study Area, ten species were observed in spring 2014 and nine observed in 
summer 2014.  For the four Phase 2 reference areas combined, the number of species ranged 
from 13 in Westchester Creek in spring 2014 to 24 in Gerritsen Creek in summer 2014.  
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Lastly, the invertivorous feeding guild ranked first in the Study Area, whereas in the four 
Phase 2 reference areas, this feeding guild ranked third, with the other two feeding guilds 
ranking first or second, depending on the season. 
 

11.1.2.2.2 Avian Foraging Activity 

Field observations of bird foraging activity during the surveys provided information on the 
types of prey consumed by each of the target feeding guilds (see Table 11-8 and Attachment 
G4).  Invertivorous birds consumed almost 100% invertebrates, invertivorous/piscivorous 
birds consumed a combination of invertebrates and fish, with proportions ranging from 
approximately 50% invertebrates to 50% to 100% fish, and piscivorous birds consumed 
almost 100% fish.  
 
For the target species, the spotted sandpiper was frequently observed foraging at or near the 
waterline throughout the Study Area.  This species also was observed foraging on mudflats 
and rock/nonnative fill substrate in Dutch Kills, English Kills, Maspeth Creek, and 
Newtown Creek, as well as on gravel substrate in East Branch and Newtown Creek.  In the 
four Phase 2 reference areas, spotted sandpipers were observed foraging on mudflats as well 
as sand/shell hash substrate in Gerritsen Creek, Spring Creek, and Head of Bay. 
 
The green heron and the black-crowned night heron were observed foraging on 1- to 3-inch 
fish and on invertebrates while wading near the waterline and in intertidal areas of the 
Study Area.  Similar foraging activity was observed for the black-crowned night heron in the 
four Phase 2 reference areas, and in Westchester Creek, Spring Creek, and Gerritsen Creek 
for the green heron.  In the Study Area, the belted kingfisher was observed perching in 
Maspeth Creek, and foraging on 1- to 4-inch fish in Maspeth Creek.  The belted kingfisher 
was also observed perching in small trees on the north side of the Turning Basin.  In contrast, 
double-crested cormorants were observed foraging throughout the Study Area.  They were 
often observed diving for prey, and foraging on small and large fish, ranging from 1 inch to 
20 inches in the Study Area and all four Phase 2 reference areas.   

Preliminary observations of double-crested cormorant flight activity in the Study Area 
indicated frequent flights into and out of the Study Area.  This was investigated further to 
better understand site-related exposure for this species.  Based on preliminary observations of 
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flight activity, an observation location was established on a pier at Hunter’s Point South Park 
(see Figure 11-2).  From this location, double-crested cormorant flight activity was 
documented for an hour each day, between 4:00 p.m. and 6:00 p.m., for 5 consecutive days 
during the spring survey.  As indicated by Coleman and Richmond (2007), this likely 
represents a time period during which the double-crested cormorants were most active.  
Using radio-tagged studies, these authors reported a bimodal daily activity for double-crested 
cormorants on Oneida Lake, New York, from July through September, with activity peaking 
at 09:00 and 15:00.  Mendall (1936) and Sullivan and Curtis (2006) reported double-crested 
cormorants to be inactive during the night.  During the Phase 2 surveys, double-crested 
cormorants were observed flying between the Study Area and a colony on U Thant Island in 
the East River, but they were also observed flying north of the island along the East River, 
and south of the island along the East River past the Study Area.  The number of cormorants 
observed flying to and from these areas was documented.  A summary of the results is 
presented in Table 11-9.  Based on these observations, more double-crested cormorants were 
observed flying between East River locations and U Thant Island than between U Thant 
Island and the Study Area.  For the time period over which the observations were made, 25% 
of the observations were of double-crested cormorants traveling to and from the Study Area; 
approximately 75% of the observations were of double-crested cormorants flying elsewhere.  
Although the double-crested cormorants were not marked and the observations were made 
over a short period of time, these observations were used to inform the exposure assessment 
for the double-crested cormorant (i.e., use of the Study Area was evaluated as a range from 
25% to 100% [see Section 11.4.2.2]).  
 

11.1.3 Survey Summary 

Evaluation of the wildlife survey data shows that, overall, the number of species of aquatic-
dependent birds observed in the Study Area is lower than in each of the four Phase 2 
reference areas.  These differences are likely due to several factors, as follows: 

• The Phase 2 reference areas, particularly those in Jamaica Bay (Head of Bay, Spring 
Creek, and Gerritsen Creek), exhibit a greater percentage of vegetated shoreline than 
the Study Area.  This provides cover for birds foraging along the shoreline, and 
habitat for perching and diving from in search of prey.   
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• Not only is much of the shoreline in the Study Area vertical bulkhead but 
approximately half of the intertidal areas consist of riprap rather than the soft 
substrate preferred by invertivorous feeding birds.   

• Although the presence or absence of piscivorous birds may be influenced by the 
abundance of prey, species richness is also thought to play an important role.  As 
shown by the Phase 2 fish and crab surveys, the Phase 2 Jamaica Bay reference areas 
provide a greater number of potential prey species for the invertivorous/piscivorous, 
and piscivorous feeding guilds than the Study Area (see Section 10.7.4).  For example, 
in addition to mummichog, Atlantic menhaden, and blue crab that were observed in 
the Study Area and the four Phase 2 reference areas, other potential prey in the 
Jamaica Bay Phase 2 reference areas included Atlantic silverside, scup, and tautog (see 
Table 10-18).  Furthermore, based on calculation of a common sample size, species 
richness and diversity are predicted to be higher in the Jamaica Bay Phase 2 reference 
areas than in the Study Area (see Figures 10-19 through 10-22).  This is particularly 
the case for Gerritsen Creek, which exhibits a statistically significant higher species 
richness and diversity compared to the Study Area (see Section 10.7.4.1). 

These observations, along with information from the literature on seasonal migration and 
prey type for the target receptors, were used in the development of a site-specific exposure 
model for the wildlife risk analyses. 
 

11.2 Wildlife Risk Analyses 

This section presents the baseline risk analyses for the wildlife receptors and exposure 
pathways identified in the CSM (see Figure 3-1) and addresses the following risk questions: 

• Are the levels of contaminants in the diets of the bird receptors from the Study Area 
(including invertebrates and whole-body fish) sufficiently elevated to adversely affect 
the survival, growth, or reproduction of avian receptors? 

• Are the levels of contaminants in the diets of the receptor mammals from the 
Study Area (including invertebrates and whole-body fish) sufficiently elevated to 
adversely affect the survival, growth, or reproduction of omnivorous mammals? 
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The receptors identified in the CSM were selected to represent the key exposure pathways 
and feeding guilds of the avian community in the Study Area; these are the spotted sandpiper 
(invertivorous), the green heron and black-crowned night heron (invertivorous/piscivorous), 
and the belted kingfisher and double-crested cormorant (piscivorous), as well as a 
representative mammal, the raccoon (omnivorous).  
 

11.3 Approach 

Risks to the wildlife receptors (birds and mammals) were estimated by calculating HQs as the 
ratio of the TDIs for the COPECs to literature dose-based TRVs.  TDIs were calculated using 
a dose-based exposure model and receptor-specific exposure parameters (see Tables 11-10a 
and 11-10b).  This model is the same as that used in the Phase 2 SLERA (see Section 5.4.4; 
Anchor QEA 2014a), except that as described below, exposures were modified according to 
data collected during the Phase 2 wildlife surveys, and a review of the literature for 
information on, for example, bird migration and raccoon foraging behavior.  In addition, a 
range of exposure modifying factors (EMFs) was incorporated into the exposure model to 
account for a wider range of potential exposure scenarios, and therefore, help support future 
risk management decisions (see Section 11.4.2).  The TRVs used in the baseline wildlife risk 
analyses were the LOAELs selected from the same studies used to select the TRVs (NOAELs) 
in the Phase 2 SLERA.  HQs were calculated using both the NOAELs and LOAELs to provide 
upper- and lower-bound risk estimates. 
 
The wildlife Phase 2 SLERA identified a number of COPECs, as follows: 

• Spotted sandpiper: arsenic, cadmium, chromium, copper, lead, nickel, selenium, zinc, 
total PCB congeners, total PCB congener TEQs, and dioxin/furan TEQs 

• Green heron: copper, lead, selenium, total PCB congeners, and total PCB congener 
TEQs 

• Black-crowned night heron: copper, total PCB congeners, and total PCB congener 
TEQs   

• Belted kingfisher: selenium, methyl mercury, total PCB congeners, and total PCB 
congener TEQs 

• Double-crested cormorant: total PCB congeners  
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• Raccoon: arsenic, copper, lead, nickel, selenium, total PCB congeners, total PCB 
congener TEQs, and dioxin/furan TEQs, as well as pyrene, HPAHs, and TPAHs 

 
The evaluation of these COPECs in the wildlife baseline risk analyses is described in the 
following sections.  
 

11.4 Exposure Assessment  

The exposure model used to calculate the wildlife TDIs is presented in Table 11-10a.  The 
model consists of the following three components: 

• Exposure parameters: Receptor body weight, food ingestion rate, water uptake rate, 
fraction of sediment ingested, and proportions of prey items in the diet—these 
parameters do not change once selected for a particular receptor 

• Exposure modifying factors (EMFs): Factors such as seasonal exposure, site use, and 
available habitat for foraging that can change and are used to modify exposure 

• Exposure data: COPEC concentrations in the exposure media (surface water, surface 
sediment, and prey tissue) 

  
The parameters used in the exposure model are discussed in Section 11.4.1, and the factors 
included in the EMF that were modified are discussed in Section 11.4.2.  The exposure data 
are presented in Section 11.4.3.  Uncertainties associated with the exposure models are 
discussed in Section 11.7. 
 

11.4.1 Exposure Parameters 

Exposure parameters for body weight, food ingestion rate, and water uptake rate did not 
change from those used in the Phase 2 SLERA.  The parameters that were adjusted consisted 
of the fraction of sediment ingested for the spotted sandpiper and the raccoon, and the 
dietary proportions for the green heron, black-crowned night heron, and the raccoon.  These 
adjustments are discussed in the following subsections. 
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11.4.1.1 Sediment Ingestion 

For the spotted sandpiper and the raccoon, the fraction of sediment incidentally ingested 
while foraging was adjusted based on review of the literature.  For the spotted sandpiper, this 
was adjusted from 30% of the dietary intake to 16% of the dietary intake.  The fraction used 
in the Phase 2 SLERA was from USEPA’s exposure factors handbook (USEPA 1993b) for the 
semipalmated sandpiper, and was appropriate for the conservative intent of the Phase 2 
SLERA.  For the baseline risk analyses, the data presented in Beyer et al. (1994) on estimated 
soil ingestion by four species of sandpiper were used to derive the geometric mean of 16%.  
For the raccoon, the fraction of sediment ingested was modified from 9.4% to 2.5%.  For the 
Phase 2 SLERA, the 9.4% fraction was based on data in Beyer et al. (1994).  For the baseline 
risk analyses, this fraction was adjusted based on a more recent study by Rulison et al. (2012).  
Using data reported by Rulison and coworkers from 161 scat samples collected over a period 
of 13 months, the fraction of soil ingested in the diet was estimated to be 2.5%.  The adjusted 
sediment ingestion fractions used in the baseline risk analyses for the spotted sandpiper and 
raccoon are presented in Table 11-9b. 
 

11.4.1.2 Dietary Proportions 

In the Phase 2 SLERA, the dietary proportions for the receptors were based on a review of 
the literature.  For the baseline risk analyses, these were adjusted for the green heron, black-
crowned night heron, and the raccoon based on observations made during the Phase 2 
wildlife surveys.  The dietary proportions for the spotted sandpiper (100% polychaetes), and 
for the double-crested cormorant and belted kingfisher (50% mummichog and 50% Atlantic 
menhaden, respectively), remained the same. 
 
For the Phase 2 SLERA, the dietary proportions for the green heron and black-crowned 
night heron were assumed to be 50% fish, 25% blue crab, and 25% polychaetes.  During the 
Phase 2 surveys, these birds and birds in the same feeding guild (invertivorous/piscivorous) 
were mostly observed feeding on fish, followed by invertebrates (see Table 11-8).  These 
birds were rarely observed feeding on crabs.  Using this information, the dietary proportions 
for the green heron and black-crowned night heron were adjusted to 90% fish and 
10% polychaetes.   
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For the raccoon, the dietary proportions in the Phase 2 SLERA were assumed to be 50% blue 
crabs and 50% mussels.  Because no information could be gathered during the Phase 2 
surveys on the raccoon diet (only observed raccoon tracks), information on the raccoon diet 
was obtained from the literature.  If it is assumed that raccoons are able to forage at limited 
locations on the shoreline of the Study Area, the work by Rulison et al. (2012) on raccoons 
foraging in a marine coastal environment suggests that blue crabs are likely to make up a 
greater proportion of their diet than the mussels.  Therefore, for the baseline risk analyses, 
the proportions were adjusted to 75% blue crab and 25% mussel.  A sensitivity analysis was 
conducted by including up to 25% fish in the diet of the raccoon.  The outcome of this 
analysis is discussed in Section 11.7 as part of the uncertainty assessment.  
 
The adjusted dietary proportions for the green heron, black-crowned night heron, and the 
raccoon are presented in Table 11-10b. 
 

11.4.2 Exposure Modifying Factors 

The Phase 2 SLERA used conservative assumptions for factors such as seasonal exposure, site 
use, and available intertidal habitat.  It was assumed that the birds were exposed year-round 
(no migration), that all receptors would be using only the Study Area for their dietary needs 
(i.e., site use also assumed to be 100%), and that all intertidal area consisted of soft substrate 
(mud) for the sediment-probing spotted sandpiper for an overall EMF of 1.   
 
For the baseline risk analyses, these assumptions were modified to reflect the findings of the 
Phase 1 habitat surveys, the Phase 2 wildlife surveys, and information from the scientific 
literature, to develop a site-specific exposure model with an overall EMF of less than 1.  
These are discussed in the following sections and are presented in Table 11-10c.   
 

11.4.2.1 Seasonal Exposure 

Based on a review of life history information (see Attachment G5), the birds under 
evaluation are not likely to be exposed year-round.  Modification of exposure based on 
seasonal migration is discussed in the following by receptor.  
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For the spotted sandpiper, spring migration north starts in March, with birds arriving at their 
destinations in April and May.  The winter migration can commence as early as June and 
continues through late September (Reed et al. 2013).  For the baseline risk analyses, spotted 
sandpipers were assumed to be in the Study Area from March through September.  This 
equates to a seasonal exposure of 0.58 (7 out of 12 months).  

For the green heron, spring migrants begin to arrive in the Northeast United States in March 
and April.  Winter migration can begin by late August, with most birds having left by mid-
October (Davis and Kushlan 1994).  For the baseline risk analyses, green herons were 
assumed to be in the Study Area from March through October, equivalent to a seasonal 
exposure of 0.67.  
 
Spring migration north for the black-crowned night heron also starts in March and April 
(Hothem et al. 2010).  Winter migration starts in September and October and can continue to 
as late as December in Oregon (Hothem et al. 2010).  A radio-telemetry study of black-
crowned night heron near Staten Island suggests that they have left the area by late October 
(Bernick 2005).  For the baseline risk analyses, black-crowned night herons were assumed to 
be in the Study Area from March through November.  This is equivalent to a seasonal 
exposure of 0.75. 
 
Belted kingfishers start to migrate north in March and April, arriving as early as March in 
Upstate New York.  The winter migration south takes longer, occurring from September to 
November (Kelly et al. 2009).  For the baseline risk analyses, belted kingfishers were assumed 
to be in the Study Area from March through November (equivalent to a seasonal exposure of 
0.75). 

Double-crested cormorant migration starts in March, with the birds expected to arrive in the 
Study Area between late March and early April.  Migration south should be underway by 
September (Hatch and Weseloh 1999).  For the baseline risk analyses, double-crested 
cormorants were assumed to be in the Study Area from March through October (equivalent 
to a seasonal exposure of 0.67). 
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Raccoons do not migrate—they occupy similar habitats year-round; therefore, the seasonal 
exposure for the raccoon remains the same at 1.   
 

11.4.2.2 Site Use  

In the Phase 2 SLERA, the site use for the belted kingfisher was assumed to encompass the 
entire Study Area.  Of the three belted kingfishers that were observed during the wildlife 
surveys, two were observed foraging in, and close to, Maspeth Creek (see Table 11-8 and 
Section 11.1.2.2.2 on avian foraging activity).  The third was not observed foraging in the 
Study Area at the time of the survey.  However, because the belted kingfisher could use 
pilings, posts, and other structures as perches while foraging, site use in the baseline risk 
analyses was assumed to be Study Area-wide.   
 
As discussed in the Wildlife Evaluation (Section 11.1.2.2), double-crested cormorants were 
observed flying between the Study Area and a colony on U Thant Island in the East River, 
and also flying north and south of the Island.  Based on these observations, the double-
crested cormorant site use in the site-specific model was modified to 0.25.  However, because 
the birds were not marked, and the observations were made over a short period of time, use 
of the Study Area by the double-crested cormorant was evaluated as a range from 0.25 to 1.0 
(see Table 11-10c).  
 
For the raccoon, an early study by Hoffmann and Gottschang (1977) reported the presence of 
aluminum foil, cellophane wrappers, string, paper, cloth, bits of plastic, and rubber bands in 
the scat of raccoons, indicating the use of garbage as a food source (see Attachment G5 for 
more details on raccoon life history).  Later work by Prange and coworkers (Prange et al. 
2003, 2004) and Bozek et al. (2007) show that in urban areas, raccoons will preferentially 
select a home range comprising human use areas rather than aquatic areas, and will use less 
of the available aquatic habitat and more of the human use habitat.  Bozek et al. (2007) found 
that human use areas were preferentially selected at both urban and suburban sites, and not 
selected at a rural site.  Additionally, differences between males and females in habitat 
selection were reduced at the urban site, with both preferentially selecting human use areas 
as well as woodland habitat areas over aquatic habitat areas.  Based on the data presented in 
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Bozek et al. (2007), it was estimated that human use areas were selected at least five times as 
often as aquatic areas.  Using this estimate, the raccoon site use was modified to 0.2.   

For the green heron, the black-crowned night heron, and the spotted sandpiper, the site use 
was assumed to remain equal to 1.  Although not often observed, the green heron was 
typically observed as single individuals perching within the shoreline vegetation at several 
locations throughout the Study Area.  The black-crowned night heron and the spotted 
sandpiper were more abundant than the green heron and were observed throughout the 
Study Area.   

11.4.2.3 Available Intertidal Habitat 

For the Phase 2 SLERA, it was assumed that all intertidal habitat would be soft sediment 
where the sediment-probing spotted sandpiper would be foraging for polychaetes.  However, 
the Phase 1 habitat surveys demonstrated that much of the intertidal habitat in the 
Study Area consists of hard riprap rather than soft sediment (see Attachment G1 and Phase 1 
DSR Submittal No. 1; Anchor QEA 2013b).  Therefore, although spotted sandpipers were 
observed on the riprap, they would not be foraging for polychaetes.  Using the Phase 1 data, 
it was estimated that only 57% of the intertidal habitat consisted of soft sediment where the 
spotted sandpiper would forage for polychaetes.  Based on this, a factor of 0.57 was applied to 
the ingestion of prey and the ingestion of sediment for the spotted sandpiper.   
 
The Phase 2 SLERA also assumed that all raccoon foraging occurs over soft sediment that 
could be incidentally ingested while foraging.  Because this is not the case, ingestion of 
sediment by the raccoon was also modified by a factor of 0.57.  It was assumed that the 
raccoon could still forage on riprap for blue crab and mussels, so the ingestion of prey for the 
raccoon was not modified.  
 

11.4.2.4 Sensitivity Analysis 

For each receptor, a sensitivity analysis was also conducted for a range in the overall EMF 
bracketing the overall EMF of the site-specific exposure model (i.e., EMFs of 0.25, 0.5, 0.75, 
and 1).  For ease of presentation, the three factors that comprise the overall EMF (seasonal 
exposure, site use, and fraction of available habitat) were not all modified.  Instead, the 
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sensitivity analysis was completed by assuming that exposure is year-round (seasonal 
exposure of 1), and available intertidal habitat is 100% (soft sediment equal to 1), but site use 
was modified to range from 25% to 100% (i.e., a site use of 0.25 to 1).  These exposure models 
are summarized in Table 11-10c. 
 

11.4.3 Exposure Data 

The exposure data used to calculate the wildlife TDIs consisted of surface water, surface 
sediment, and tissue (fish, crab, mussel, and polychaete).  The use of these in the wildlife 
baseline risk analyses is summarized in the following subsections.  
 

11.4.3.1 Surface Water 

It was assumed that wildlife could use Study Area-wide surface water as drinking water.  
Therefore, the surface water dataset consisted of the Phase 1 and Phase 2 risk assessment data 
described in Section 4.2.3.  Study Area-wide 95% UCLs based on measured total 
concentrations were used as the EPCs.  In contrast to the Phase 2 SLERA, the MDL was used 
rather than the RL for any non-detected COPECs. 
 

11.4.3.2 Surface Sediment 

It was assumed that all the wildlife receptors evaluated would incidentally ingest surface 
sediment during foraging activities.  Consistent with the Phase 2 SLERA, for those receptors 
that forage in the shallow nearshore areas (spotted sandpiper, green heron, black-crowned 
night heron, and raccoon), only surface sediment data from the intertidal area were used (see 
Figure 5-4).   
 
For the double-crested cormorant and the belted kingfisher, the sediment dataset was also 
consistent with that used in the Phase 2 SLERA (i.e., Study Area-wide).   
 
All sediment EPCs were based on 95% UCLs, using the MDL rather than the RL for any non-
detected COPECs.  In addition, if ProUCL recommended a 95% H-UCL when the data were 
skewed, the non-parametric Chebyshev 95% UCL was used instead.   
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11.4.3.3 Tissue 

The tissue data used in the baseline risk analyses were for the most part the same as those 
used in the Phase 2 SLERA (i.e., whole-body tissue data for fish [mummichog and Atlantic 
menhaden], blue crab, mussels, and polychaetes).   
 
For those receptors that forage in the intertidal areas (spotted sandpiper, green heron, and 
black-crowned night heron), sediment and polychaete data collected in the bioaccumulation 
study were used to estimate TDIs from ingestion of sediment invertebrates.  For PCBs and 
dioxins/furans, the strong relationship between sediment and polychaete tissue 
concentrations were used to predict tissue concentrations at those intertidal locations where 
only sediment data were available.  Figures 11-3a through 11-3c show this relationship for 
total PCB congeners, total PCB congener TEQs (avian), and total dioxin/furan TEQs (avian) 
on a Study Area-wide basis for each of the five replicates from the 13 bioaccumulation study 
locations.  For total PCB congeners and total PCB congener TEQs, Study Area-wide BSAFs 
were derived using all paired sets of data (see Figures 11-3a and 11-3b, respectively39).  For 
total dioxin/furan TEQ, Figure 11-3c shows that one of the five Dutch Kills replicates, and 
one of the sample locations (all five replicates) located upstream of CM 2, fall below the 
BSAF regression.  Because one of the five Dutch Kills replicates and all the replicates for one 
sample location in CM 2+ fall below the regression, using a Study Area-wide BSAF for total 
dioxin/furan TEQ shown in Figure 11-3c results in an over estimation of tissue 
concentrations when using sediment samples collected close to these locations.  To 
investigate whether there are different relationships between polychaete tissue and sediment 
concentrations for PCBs and dioxins/furans, BSAFs were also calculated by Study Area 
segment and tributary.  With so little data in some of the segments or tributaries (e.g., one 
location in Dutch Kills), BSAFs could not be calculated using a linear regression.  Therefore, 
for this investigation, BSAFs were calculated from the average tissue/sediment concentration 
ratios for each of the five replicates at a location, and where there was more than one 
location within a segment, the location-specific BSAFs were averaged to get the BSAFs 
within that creek segment.  For the most part, the segment and tributary BSAFs are close to 
those calculated on a Study Area-wide basis.  The Study Area-wide BSAF for total PCB 
congener TEQ (avian) is 0.0317, and the segment and tributary BSAFs range from 0.0248 in 

                                                 
39 BSAF values were calculated as linear regressions with intercepts forced to zero. 
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CM 0 – 1 to 0.0349 in Whale Creek.  The Study Area-wide BSAF for the dioxin/furan TEQs 
(avian) is 0.0108, and the segment and tributary BSAFs range from 0.0090 in Dutch Kills to 
0.0262 in CM 0 – 1.  For total PCB congeners, the Study Area-wide BSAF is 0.0199 and the 
segment and tributary BSAFs range from 0.0211 in CM 2 – 3 to 0.0502 in CM 0 – 1.  Because 
the BSAFs for dioxin/furan TEQs (avian) and total PCB congeners were higher in CM 0 – 1 
than the Study Area-wide BSAFs (0.0261 compared to 0.0108 for dioxin/furan TEQs [avian], 
and 0.0502 compared to 0.0199 for total PCB congeners), TDIs for the spotted sandpiper, 
green heron, and black-crowned night heron (receptors with polychaetes in their diet), were 
calculated using Study Area-wide BSAFs, as well as segment and tributary BSAFs.   
 
No relationship was found between sediment and polychaete tissue concentrations for the 
metals; therefore, measured polychaete tissue concentrations were used for the metal 
COPECs (see Attachment G6). 
 
All tissue EPCs were based on 95% UCLs, using the MDL rather than the RL for any non-
detected COPECs. 
 

11.5 Measures of Effect  

The avian and mammalian dose-based LOAELs selected as the TRVs for the COPECs in the 
baseline risk analyses are presented in Tables 11-11a and 11-11b, for birds and mammals, 
respectively.  These tables present the source of the LOAELs, the species used in the studies, 
and the rationale for the selection of the LOAELs.  To provide upper- and lower-bound 
estimates of risk, HQs were calculated using both the NOAELs and LOAELs.  The NOAELs 
are the same as those used in the Phase 2 SLERA (see Tables 5-5a and 5-5b for avian and 
mammalian NOAELs, respectively).  
 

11.6 Risk Characterization  

The results of the baseline risk analyses are presented in Tables 11-12 through 11-17 
(supporting analyses are provided in Attachment A4b).  The first table for each receptor 
presents the results for the site-specific exposure model and includes for each COPEC: the 
FoD in sediment, surface water, and prey tissue; the 95% UCL TDI based on a Study Area-
wide BSAF; the NOAEL and LOAEL; and the HQs based on the NOAEL and LOAEL.  The 
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second table presents the information to support calculation of the 95% UCL TDI, and the 
third table compares the risk estimates for the site-specific exposure model (overall EMF of 
less than 1), with those for which the overall EMFs were 1, 0.75, 0.5, and 0.25.  The exposure 
model with an overall EMF of 1 assumes that seasonal exposure, site use, and available 
intertidal habitat for foraging (i.e., soft sediment) are all equal to 1 (see Table 11-10c).  
Parameters such as the fraction of sediment ingested and dietary proportions remain the 
same as those used in the site-specific model.  For models with an overall EMF of 0.75, 0.5, 
and 0.25, exposure was still assumed to be year-round (seasonal exposure of 1), and available 
intertidal habitat was still assumed to be 100% (soft sediment equal to 1), but site use was set 
at 75%, 50%, and 25% (i.e., a site use of 0.75, 0.50, and 0.25).  For the spotted sandpiper, 
green heron, and black-crowned night heron, a fourth table presents the results of using 
segment or tributary-specific BSAFs for the polychaete fraction of the TDI for the site-
specific exposure model. 
 
 For each receptor, the results are as follows: 

• Spotted sandpiper (see Tables 11-12c and 11-12d) 

− For the site-specific exposure model (overall EMF less than 1) 
 LOAEL- and NOAEL-based HQs are less than 1 for arsenic, cadmium, 

chromium, nickel, zinc, and total dioxin/furan TEQ.  
 LOAEL-based HQs are less than 1 and NOAEL-based HQs are greater than 

1 for selenium (HQs range from 0.82 to 1.6), and total PCB congener TEQ 
(HQs range from 0.28 to 2.8).  

 LOAEL- and NOAEL-based HQs are greater than 1 for copper (HQs range 
from 1.04 to 3.1), lead (HQs range from 1.6 to 3.1), and total PCB 
congeners (HQs range from 1.7 to 2.5).  

− For exposure models with overall EMFs of 0.5, 0.75, and 1, the LOAEL-based HQ 
for selenium is also greater than 1.  

− For exposure models with overall EMFs of 0.75 and 1, NOAEL-based HQs for 
arsenic and chromium are greater than 1. 

− For segment and tributary BSAFs in the site-specific exposure model  
 LOAEL- and NOAEL-based HQs for total PCB congeners are less than 1, 

except for Dutch Kills where the HQs range from 15 to 22. 
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 LOAEL-based HQs for total PCB congener TEQs are less than 1 in all 
segments and tributaries, and NOAEL-based HQs are less than 1 in all 
segments but are greater than 1 in all the tributaries.  

 LOAEL-based HQs for dioxin/furan TEQs are less than 1 in all segments 
and tributaries, and NOAEL-based HQs are less than 1 in all segments and 
tributaries, with the exception of CM 1 – 2, where the NOAEL-based HQ 
is 2.1. 

• Green heron (see Tables 11-13c and 11-13d) 

− For the site-specific exposure model (overall EMF less than 1) 
 LOAEL- and NOAEL-based HQs are less than 1 for copper, lead, and 

selenium.  
 The LOAEL-based HQ is less than 1 and the NOAEL-based HQ is greater 

than 1 for total PCB congener TEQ (HQs range from 0.15 to 1.5).   
 The LOAEL- and NOAEL-based HQs are greater than 1 for total PCB 

congeners (HQs range from 2.3 to 3.2).   

− For exposure models with overall EMFs of 0.5, 0.75, and 1, no other LOAEL-based 
HQs are greater than 1. 

− For the exposure model with an overall EMF of 0.25, all LOAEL-based HQs are 
less than 1. 

− For exposure models with overall EMFs of 0.5 and 0.75, NOAEL-based HQs are 
similar to the site-specific model.  For the exposure model with an overall EMF of 
1, NOAEL-based HQs are greater than 1 for copper, lead, selenium, and total PCB 
congener TEQ.   

− For segment and tributary BSAFs in the site-specific exposure model  
 LOAEL- and NOAEL-based HQs for total PCB congeners are less than 1, 

except for Dutch Kills, where the HQs range from 8.8 to 13. 
 LOAEL-based HQs for total PCB congener TEQs are less than 1 in all 

segments and tributaries, and NOAEL-based HQs are less than 1 in CM 0 – 
1, CM 1 – 2, and Maspeth Creek, but greater than 1 in CM 2 – 3, Dutch 
Kills, East Branch, and English Kills.   
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• Black-crowned night heron (see Tables 11-14c and 11-14d) 

− For the site-specific exposure model (overall EMF less than 1) 
 The LOAEL- and NOAEL-based HQs for copper are less than 1. 
 For total PCB congener TEQ, the LOAEL-based HQ is less than 1 and the 

NOAEL-based HQ is greater than 1 (HQs range from 0.12 to 1.2).   
 For total PCB congeners, the LOAEL- and NOAEL-based HQs are greater 

than 1 (HQs range from 1.7 to 2.4).   

− For exposure models with overall EMFs of 0.5, 0.75, and 1, no other LOAEL-based 
HQs are greater than 1. 

− For the exposure model with an overall EMF of 0.25, all LOAEL-based HQs are 
less than 1. 

• For exposure models with overall EMFs of 0.75 and 1, the NOAEL-based HQs are 
similar to the site-specific model.  For the exposure model with an overall EMF of 0.5, 
the NOAEL-based HQ for total PCB congener TEQ is less than 1, and for the exposure 
model with an overall EMF of 0.25, the NOAEL HQs are all less than 1.  

• For segment and tributary BSAFs in the site-specific exposure model  

− LOAEL- and NOAEL-based HQs for total PCB congeners are less than 1, except 
for Dutch Kills, where the HQs range from 6.6 to 9.4. 

− LOAEL-based HQs for total PCB congener TEQs are less than 1 in all segments 
and tributaries, and NOAEL-based HQs are less than 1 in CM 0 – 1, CM 1 – 2, and 
Maspeth Creek, but greater than 1 in CM 2 – 3, Dutch Kills, East Branch, and 
English Kills.   

•  Double-crested cormorant (see Table 11-15c) 

− For the site-specific exposure model (overall EMF less than 1), the LOAEL- and 
NOAEL-based HQs for total PCB congeners are less than 1 (HQs range from 0.17 
to 0.25).   

− For the exposure models with overall EMFs of 0.25, 0.5, and 0.75, the LOAEL-
based HQs for total PCB congeners are less than 1.  

− For the exposure model with an overall EMF of 1, the LOAEL-based HQ for total 
PCB congeners is 1.03. 
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− For exposure models with overall EMFs of 0.25 and 0.5, the NOAEL-based HQs 
are similar to the site-specific model.  For the exposure models with overall EMFs 
of 0.75 and 1, NOAEL-based HQs for total PCB congeners are greater than 1.   

• Belted kingfisher (see Table 11-16c) 

− For the site-specific exposure model (overall EMF less than 1) 
 The LOAEL- and NOAEL-based HQs for methyl mercury and selenium are 

less than 1. 
 For total PCB congener TEQ, the LOAEL- and NOAEL-based HQs range 

from 0.16 to 1.6. 
 For total PCB congeners, the LOAEL- and NOAEL-based HQs range from 

1.8 to 2.6.   

− For the exposure models with overall EMFs of 0.5, 0.75, and 1, no other LOAEL-
based HQs are greater than 1. 

− For the exposure model with an overall EMF of 0.25, all LOAEL-based HQs are 
less than 1.  For exposure models with overall EMFs of 0.5 and 0.75, the NOAEL-
based HQs are similar to the site-specific model.  For the exposure model with an 
overall EMF of 1, NOAEL-based HQs are greater than 1 for methyl mercury and 
selenium.  For the exposure model with an overall EMF of 0.25, all NOAEL-based 
HQs are less than 1.   

• Raccoon (see Table 11-17c) 

− For the site-specific exposure model (overall EMF less than 1) 
 The LOAEL- and NOAEL-based HQs for arsenic, copper, lead, nickel, 

selenium, pyrene, HPAH, TPAH, total dioxin/furan TEQ, and total PCB 
congener TEQ are less than 1. 

 For total PCB congeners, the LOAEL-based HQ is less than 1 and the 
NOAEL-based HQ is greater than 1 (HQs range from 0.17 to 1.7).  

 All LOAEL-based HQs are less than 1. 

− For the exposure models with overall EMFs of 0.75 and 1, the LOAEL-based HQs 
for selenium are also greater than 1.  

− For the exposure model with an overall EMF of 1, the LOAEL-based HQ for total 
PCB congeners is greater than 1.  
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− For exposure models with overall EMFs of 0.5 and 0.25, all LOAEL-based HQs are 
less than 1.  

− For exposure models with overall EMFs of 0.75 to 1, the NOAEL-based HQs for 
selenium, total dioxin/furan TEQ, total PCB congener TEQ, and total PCB 
congeners are greater than 1.  For the exposure model with an overall EMF of 1, 
the NOAEL-based HQs for TPAH and nickel are also greater than 1.  For the 
exposure model with an overall EMF of 0.5, all NOAEL-based HQs are less than 1. 

 
A summary of the wildlife risk assessment is as follows: 

• For the spotted sandpiper, using the site-specific model and Study Area-wide BSAFs, 
LOAEL-based HQs are greater than 1 for copper, lead, and total PCB congeners.  The 
areas contributing to these exceedances are as follows: for lead—Dutch Kills, Maspeth 
Creek, and English Kills; for copper—Maspeth Creek; for total PCB congeners—
Dutch Kills.  For exposure models with overall EMFs of 0.5, 0.75, and 1, the LOAEL-
based HQ for selenium is also greater than 1.  

• For the green heron, black-crowned night heron, and belted kingfisher, using the 
site-specific model and Study Area-wide BSAFs, LOAEL-based HQs are greater than 1 
for total PCB congeners and based on the exposure models with overall EMFs of 0.5, 
0.75, and 1.  The area contributing to these exceedances is Dutch Kills.  LOAEL-based 
HQs are less than 1 when using the exposure model with an overall EMF of 0.25.   

• For the spotted sandpiper, green heron, and black-crowned night heron, using the 
site-specific model and segment or tributary-specific BSAFs results in LOAEL-based 
HQs of less than 1 in all creek segments and tributaries for total PCB congeners and 
total PCB congener TEQs, with the exception of Dutch Kills, where HQs range from 
6.6 for the black-crowned night heron to 15 for the spotted sandpiper. 

• For the spotted sandpiper, using the site-specific model and segment or tributary-
specific BSAFs for dioxin/furan TEQs results in LOAEL-based HQs of less than 1 in all 
creek segments and tributaries. 

• For the double-crested cormorant with the site-specific model, LOAEL-based HQs are 
less than 1 for all COPECs.  When using the modified exposure models, LOAEL-based 
HQs are less than 1 except for the model with an overall EMF 1 for which the total 
PCB congener LOAEL-based HQ is 1.03.   
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• For the raccoon with the site-specific model, LOAEL-based HQs are less than 1 for all 
COPECs.  When using the exposure model with an overall EMF of 0.75, the LOAEL-
based HQ for selenium is greater than 1, and when using the exposure model with an 
overall EMF of 1, the LOAEL-based HQ for total PCB congeners is greater than 1.  

 
Closer examination of the results based on the site-specific exposure model shows that for 
the spotted sandpiper, lead in the sediment from Dutch Kills, Maspeth Creek, and English 
Kills contribute to most of the lead TDI, and copper in sediment from Maspeth Creek 
contributes most to the copper TDI.  For the spotted sandpiper, total PCB congeners in the 
sediment and polychaetes contribute equally to the TDI, with samples from upstream 
locations in Dutch Kills contributing the most.  For the green heron, the black-crowned 
night heron, and the belted kingfisher, total PCB congeners in mummichog contribute to 
most of the TDI, and again, from upstream locations in Dutch Kills.   
 
As for other LOEs evaluated in the BERA, the outcome of the wildlife risk assessment will be 
incorporated into an overall WOE evaluation for the Study Area (see Section 14).  
 

11.7 Uncertainty Assessment 

The following presents the uncertainties with the exposure assessment, the measure of effect, 
and those chemicals identified as uncertain COPECs for the wildlife risk assessment.  
 

11.7.1 Uncertainty with Exposure Assessment 

Although the site-specific exposure model was based on site-specific data for COPEC 
concentrations in surface water, surface sediment, and fish tissue, and for some of the EMFs, 
as discussed in the following, there are uncertainties with the model that could result in an 
over or under estimation of risk. 
 
COPEC concentrations in prey tissue are based on measured tissue concentrations rather 
than predicted tissue concentrations.  However, the range in lipid content for the different 
prey species could result in an over or under estimation of risk because for many 
bioaccumulative chemicals, higher tissue lipid content might be expected to result in higher 
COPEC tissue concentrations, and lower tissue lipid content might be expected to result in 
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lower COPEC tissue concentrations.  Hydrophobic organic chemicals accumulate primarily 
into lipids within an organism (McElroy et al. 2011).  Intracellular distribution in tissue is 
affected by the chemical characteristics of the compound (e.g., its Kow), and is influenced by 
water, protein, and lipid content of the tissues (McElroy et al. 2011).  In general, the higher 
the chemical Kow and the higher the tissue lipid content, the greater the bioaccumulation.  
Life cycle (e.g., reproductive status) and seasonal differences in lipid tissue levels may also 
affect hydrophobic organic chemical accumulation (McElroy et al. 2011; James and Kleinow 
2014).  For the three species of fish used in the wildlife risk assessment, the range in lipid 
content is as follows: Atlantic menhaden 4.8 to 11.6%, striped bass 3.3 to 9.3%, and 
mummichog 1.7 to 4.7%.  For the invertebrates, the range in lipid content is as follows: blue 
crab 1.3 to 14.3%, bivalves 0.41 to 0.98%, and polychaetes 0.91 to 4.1%. 
 
Some of the parameters used in the exposure model relied upon parameters obtained from 
the literature or best professional judgment.  These included parameters such as receptor 
body weights, ingestion rates, and the fraction of sediment ingested.  These could result in an 
over or under estimation of risk.  However, because dietary intake is expressed in units of 
milligram (mg) of chemical per kilogram (kg) body weight, the use of the lowest gender body 
weights likely over estimate risk.  Because fish body burdens are known to increase with size 
(USEPA 2009), risks for the belted kingfisher are likely over estimated because the only 
Atlantic menhaden collected were greater than the target size of 150 millimeters.  
Furthermore, the dietary intake for the belted kingfisher assumed a 1% incidental ingestion 
of sediment, which also likely over estimates risk because in the deeper parts of the Study 
Area, it is unlikely that the belted kingfisher would come into contact with sediment because 
it typically does not dive below 60 cm in search of fish (see Attachment G5).  Lastly, for 
those receptors with polychaetes in their diet (spotted sandpiper, green heron, and black-
crowned night heron), the use of polychaete tissue data from a laboratory-based 
bioaccumulation study could result in an over or under estimation of risk.  A laboratory-
based test may not reflect the true environmental conditions to which the organisms are 
exposed (e.g., due to tidal flow, sedimentation, resuspension, changes in sediment chemistry), 
which could affect chemical bioavailability, and therefore, polychaete uptake and 
bioaccumulation.   
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Application of the exposure model with an overall EMF of 1 likely over estimated risks when 
compared to the risk estimates using the site-specific exposure model.  Using an overall EMF 
of 1 assumes that the birds are exposed year-round (no migration) and that all receptors, 
including the raccoon, use only the Study Area for all their dietary needs.  For the spotted 
sandpiper, this exposure model with an overall EMF of 1 also assumes all the intertidal area 
consists of soft substrate (mud) for probing.  Based on the surveys conducted in the Study 
Area, these exposure scenarios are not representative and likely result in an over estimation 
of risk.  
 
The exposure model with an overall EMF of 0.25 likely under estimates risk when compared 
to the risk estimates using the site-specific model.  For the green heron, the black-crowned 
night heron, and the belted kingfisher, this exposure model results in LOAEL-based HQs of 
less than 1 for all the COPECs evaluated.  Using an overall EMF of 0.25 assumes that the 
receptors are present for only a few months of the year and are spending most of their time 
foraging at locations other than the Study Area, and that the spotted sandpiper is using just a 
fraction of the available intertidal habitat for probing.  These assumptions are also not 
consistent with the observations made during the surveys and are not consistent with the 
literature on seasonal exposure for the birds.  Therefore, use of the exposure model with an 
overall EMF of 0.25 likely under estimates risks. 
 
For the raccoon, the site-specific model reflected that raccoon in urban areas preferentially 
forage in human use areas on discarded food items in garbage.  The fraction of their diet that 
could be from the Study Area was assumed to consist of invertebrates (75% blue crab and 
25% mussels).  A sensitivity analysis was conducted by including up to 25% fish in its diet 
(33% mummichog, 33% Atlantic menhaden, and 33% striped bass).  Using this modified diet, 
the risk estimates for the raccoon are similar to the risk estimates using the unmodified diet 
(see Tables 11-18a through 11-18c).  For raccoon using the site-specific exposure model, 
LOAEL-based HQs for all COPECs are less than 1.  By including fish in the raccoon diet for 
the site-specific model, all LOAEL-based HQs are also less than 1 (see Table 11-18c).  
Applying overall EMFs of 0.5 to 1 to the site-specific model, the LOAEL-based HQs for total 
PCB congeners range from 1.2 to 2.4.  However, using overall EMFs of 0.5 to 1 imply that 50 
to 100% of the raccoon diet is aquatic-based from the Study Area, which is unlikely given 
the urban setting, and therefore, likely over estimates potential risk.  
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11.7.2 Uncertainty with Measures of Effect 

The dose-based TRVs are typically derived from laboratory-based studies using test species to 
represent those in the natural environment.  Although the lowest observed effects data are 
typically selected to derive the TRVs, the TRVs could result in an under or over estimation 
of risk.  For example, for total PCB congeners, the dose-based TRV is based on reduced egg 
hatchability in chickens (Sample et al. 1996).  This species is known to be more sensitive to 
PCBs than other species tested based on studies using the aryl hydrocarbon receptor, egg 
injection studies, and sensitivity of embryos (Britton and Huston 1973; Farmahin et al. 2013; 
Hoffman et al. 1998; Brunstrom 1988 as cited in Hoffman et al. 1998).  Although the aryl 
hydrocarbon receptor may not be relevant for all non-dioxin-like PCB congeners, chickens 
are among the most sensitive species to total PCB congeners (Hoffman et al. 1998; Windward 
2013).  However, the number of species tested in these studies was low and may not include 
species that use the Study Area for which sensitivity to total PCB congeners is unknown. 

As discussed in the BERA PF (Anchor QEA 2014a) and the Phase 2 RI Work Plan Volume 1 
(Anchor QEA 2014b), the mammalian receptor selected for evaluation was the raccoon 
because this species had been observed on the shore of the Study Area during the Phase 1 
surveys, and because the raccoon might scavenge for prey from the Study Area.  Although 
other mammals such as otter, mink, or seal were not observed in the Study Area during the 
Phase 1 or Phase 2 surveys, it is not known whether these mammals could visit the Study 
Area in the future.  Therefore, the potential risks to these mammals from exposure to Study 
Area COPECs is uncertain.   

11.7.3 Uncertain COPECs  

A number of chemicals evaluated in the Phase 2 SLERA were identified as uncertain 
COPECs due to the lack of a dose-based TRV.  These uncertain COPECs consist of three 
PAHs and three pesticides (see Table 11-19).  Because the HQs for other PAHs and pesticides 
were less than 1, it is unlikely that these uncertain COPECs would contribute to overall risks 
to wildlife using the Study Area.  However, by not including them in the quantitative risk 
analyses, overall risks to wildlife could be under estimated.  There were no uncertain 
COPECs identified on the basis of an FoD less than 5% but for which the RL was greater 
than the SL. 
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12 AQUATIC MACROPHYTES 

12.1 Introduction  

Aquatic macrophytes are rooted aquatic plants that grow in water and are either emergent or 
submerged.  Emergent macrophytes are rooted in the substrate in shallow water areas, with 
the leaves and stems above the water surface.  Submerged macrophytes are usually also 
rooted in the substrate shallow water areas but with leaves and stems remaining below the 
water. 
 
Because almost no rooted aquatic macrophytes were observed in the Study Area during 
Phase 1, this section describes a qualitative evaluation of aquatic macrophytes to answer the 
following risk question: 

• Do aquatic macrophytes occur in the Study Area to the extent that exposure to 
contaminants in surface water and surface sediments may impair survival and 
growth? 

 
This qualitative evaluation is considered an LOE to address potential risks to aquatic 
macrophytes and is included in the overall WOE approach presented in Section 14. 
 

12.2 Habitat Surveys  

Habitat surveys were conducted in the Study Area during the Phase 1 field program in June 
2012 (Anchor QEA 2013b), and in the four Phase 2 reference areas during the Phase 2 field 
program (Phase 2 DSR).  The surveys documented the type of shoreline (e.g., bulkhead, 
riprap), and the presence, absence, and condition of the shoreline vegetation.  The habitat 
surveys were predominantly boat-based but also included land-based observations.  The 
surveys also included observations made during low tide to facilitate the documentation of 
the presence/absence of any submerged macrophytes rooted in the sediments.   
 
Submerged aquatic macrophytes were observed attached to pilings and riprap in the Study 
Area, but none were observed rooted in the Study Area sediment.  Submerged aquatic 
macrophytes that were occasionally observed floating at the mouth of the Study Area were 
likely from the East River.  The only rooted emergent aquatic macrophytes observed were 
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patches of phragmites toward the head of Maspeth Creek.  The sparse vegetation that was 
documented in the Study Area (see Section 11.1.2.1 and photographs in Attachment G2) was 
either rooted in bulkhead material or shoreline riprap. 
 

12.3 Evaluation of Potential Exposure   

As described in the preceding section, the habitat surveys conducted in the Study Area only 
observed submerged macrophytes floating near the East River or attached to pilings and 
riprap.  Rooted emergent macrophytes were only observed in Maspeth Creek.  There are a 
number of habitat-related factors that can limit the degree to which aquatic macrophytes can 
successfully colonize a site and that may be important in the Study Area.  These factors are 
described in the following subsections for submerged macrophytes and emergent 
macrophytes.   
 

12.3.1 Submerged Macrophytes 

As discussed in the BERA PF, potential habitat within the depth range conducive to 
colonization by submerged macrophytes is mostly limited to the tributaries of the Study Area 
(Anchor QEA 2014a).  However, even in these areas, a combination of physical and chemical 
factors could limit the colonization of submerged macrophytes.  These factors are discussed 
in the following subsections. 
 

12.3.1.1 Physical Factors 

The effect of waves can be an important physical factor limiting the establishment of 
macrophytes.  If wave action is too high, submerged macrophytes may not be able to 
establish themselves due to high turbulence (Koch 2001; LISS 2003; Simpson and Dahl 2017), 
and a hardened shoreline (e.g., bulkheads) such as in the Study Area can enhance the effects 
of wave action (NYSETF 2009).  Furthermore, boat and barge activity in the Study Area 
could also enhance wave action, particularly in areas of the shoreline where bulkheads are 
present (NYSETF 2009).  In addition, high clay and/or silt content in the sediment has been 
reported by several researchers to limit the establishment and growth of submerged 
macrophytes (Koch 2001; Simpson and Dahl 2017).  This could be a factor in the tributaries 
of the Study Area where sediment has been described as very wet, very soft, black silt, and 
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analysis of grain size shows there to be a predominance of fine-grained material (see 
Section 8, Figure 8-12p).  
 
Finally, increased surface water turbidity due to suspended particulate matter, detritus, or 
algae can result in significant reductions in the amount of sunlight that penetrates the water 
column and limit submerged macrophyte growth (LISS 2003; NYSETF 2009).  As discussed in 
Section 2.1.3, based on Secchi depth data collected in Phase 2, most of the locations in the 
Study Area are light limited due to turbidity because the water column depth is much greater 
than the average Secchi depth disappearance of 3.3 feet (see Table 2-1).   
 

12.3.1.2 Chemical Factors 

In organic-rich sediments, sulfide is produced by the microbial reduction of inorganic sulfur 
(primarily sulfate) (Carlson et al. 2003; Dunnette et al. 1985).  During the Phase 1 field 
program, the sediments in the tributaries were described as exhibiting “a strong hydrogen 
sulfide odor” (Anchor QEA 2013b).  High porewater sulfide (greater than 1 millimolar or 
32 mg/L) can reduce photosynthesis (Goodman et al. 1995; Simpson and Dahl 2017) and 
growth (Kuhn 1992; Koch 2001; NYSETF 2009), and can cause mortality in some species 
(Carlson et al. 1994; Rountos 2008).  
 
Submerged macrophytes may also be sensitive to chemicals that are COPECs for the Study 
Area.  Although there are no known SLs or thresholds for estuarine submerged macrophytes, 
there are reviews and original research on the toxicity of some COPECs to freshwater and 
estuarine submerged macrophytes and some estuarine emergent plants (Guilizzoni 1991; 
Lytle and Lytle 2001; Lewis et al. 2001; Yan et al. 2011).  For example, a study by Yan et al. 
(2011) has shown that freshwater submerged macrophyte growth may be affected by PAH 
exposure.  However, the sensitivity to Study Area COPECs for the submerged macrophytes 
that could establish in the Study Area (e.g., eelgrass and widgeon grass) is not as well known 
(Lyngby and Brix 1984; Runcie et al. 2004).  Furthermore, most toxicity data are on the 
effects of herbicides on emergent and submerged macrophytes (Lytle and Lytle 2001; Lewis 
et al. 2001), which were either not detected or exhibited a low FoD in Study Area sediment 
(see Section 5.4.2 and Table 5-7). 
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12.3.2 Emergent Macrophytes 

Several habitat factors also limit the occurrence of emergent macrophytes in the Study Area.  
Vegetation within tidal salt marshes generally spans the range from MWL to mean high 
water in areas with gently sloping substrate, allowing tidal inundation and sediment stability.  
Slopes within developed tidal marshes typically range from less than 1% to 10% (Broome et 
al. 1988).  In addition, protection from wave and storm energy is required for development 
and long-term stability of tidal marsh vegetation (Mitsch and Gosselink 2000).  As described 
in Section 11.1, much of the shoreline in the Study Area is hardened with vertical bulkhead 
material, and there is very limited sloped shoreline for rooted emergent macrophytes.  
Potential habitat was estimated as the area above MWL, and the area with a slope of less than 
10%.  There are only 2.9 acres above MWL in the Study Area, of which only 0.1 acre has a 
slope less than 10% (see Figure 12-1).  Therefore, potential habitat suitable for emergent 
macrophytes is extremely limited.  Furthermore, exposure to wave action from daily barge 
and boat traffic against the armored shoreline will adversely affect the successful 
establishment of emergent macrophytes.  Similar to submerged macrophytes, elevated sulfide 
concentrations can be toxic to salt marsh plants, partially through reducing nitrogen uptake 
(Bradley and Dunn 1989; Weinstein and Kreeger 2000). 
 
In summary, a combination of physical and chemical factors limits the colonization of 
aquatic macrophytes in the Study Area.  Factors such as boat and barge traffic, wave action, 
slope limitations of the shoreline, along with light limitations, potentially elevated porewater 
sulfide, and COPEC concentrations likely contribute to the observations of very little aquatic 
macrophyte vegetation in the Study Area.   
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13 AMPHIBIANS AND REPTILES 

13.1 Introduction  

Similar to aquatic macrophytes, because no amphibians and reptiles were observed in the 
Study Area in Phase 1, this section describes a qualitative evaluation of amphibians and 
reptiles in the Study Area to answer the following risk question: 

• Do amphibians and reptiles occur in or use the Study Area to the extent that exposure 
to contaminants in surface water and surface sediments may impair survival, growth, 
or reproduction? 

 
This qualitative evaluation is considered an LOE to address potential risks to amphibians and 
reptiles and is included in the overall WOE approach included in Section 14. 
 

13.2 Wildlife Surveys 

Wildlife surveys were conducted in the Study Area during the Phase 1 RI in June 2012 
(Anchor QEA 2013b) and again during the Phase 2 RI (Phase 2 DSR).  In Phase 2, the surveys 
were conducted in the spring from May 19 through June 27, 2014, and in the summer from 
August 4 through September 12, 2014.  The goal of the surveys was to document the 
presence, absence, and behavior of birds, mammals, amphibians, and reptiles in the 
Study Area, and in Phase 2, the four reference areas.  A summary of the survey methods is 
provided in Section 11.1.1. 

No amphibians or aquatic-dependent reptiles were observed in the Study Area during the 
Phase 1 (Anchor QEA 2013b) or Phase 2 surveys (Phase 2 DSR [Appendix B of the draft 
RI Report; Anchor QEA 2016]).   
 

13.3 Evaluation of Potential Exposure   

The following sections provide a qualitative evaluation for the potential use of the 
Study Area by amphibians and reptiles, and therefore, the potential for their exposure to 
contaminants in the Study Area surface water and sediments. 
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13.3.1 Amphibians 

The Study Area is an estuarine waterbody in a highly industrialized setting, and therefore, 
does not provide suitable habitat for freshwater amphibians.  Amphibians native to the 
northeastern United States such as the gray tree frog (Hyla versicolor), the bullfrog (Rana 
catesbeiana), and the American toad (Bufo americanus) rely on the riparian habitat of 
freshwater waterways and ponds.  These habitats provide refuge and terrestrial prey such as 
other amphibians and terrestrial insects, as well as shallow, slow-moving water in vegetated 
aquatic environments for egg laying.  These habitats are not present in the Study Area.  
 
The habitat limitations of the Study Area support the observations made during the surveys 
that amphibians do not occur in or use the Study Area to the extent that exposure to 
contaminants in surface water and surface sediments may impair survival, growth, or 
reproduction. 
 

13.3.2 Reptiles 

No aquatic-dependent reptiles such as turtles were observed in the Study Area during the 
Phase 1 or Phase 2 surveys.  In contrast, snapping turtles (Chelydra serpentine) were 
frequently observed on the banks of the Phase 2 Jamaica Bay reference areas during the 
Phase 2 wildlife surveys (Head of Bay and Spring Creek in the spring, and Head of Bay and 
Gerritsen Creek in the summer).  No snapping turtles were observed in Westchester Creek.  
The turtles were typically observed on the banks of the shorelines that contained smooth 
cordgrass (Spartina alterniflora) and phragmites, or were floating in the water near vegetated 
shorelines.  The lack of vegetated shoreline and emergent vegetation in the Study Area likely 
limits the presence of this species, supporting the observations made during the Phase 1 and 
Phase 2 surveys.  In addition, during the Phase 2 fish and crab community surveys, the 
diamondback terrapin (Malaclemys terrapin) was observed on a few occasions in Spring 
Creek and Head of Bay.  The diamondback terrapin is well adapted to the nearshore marine 
environment (Conant and Collins 1998).  They can live in salt marshes and the brackish 
water of tidal creeks for extended periods of time (Bentley et al. 1967) because their skin is 
mostly impermeable to salt, and they have lachrymal salt glands that are used to prevent 
dehydration (Cowan 1981; Davenport and Macedo 1990).  Their preferred habitat is tidal 
marshes, estuaries, and lagoons, with sandy beaches for nesting (NYSDEC 2015; Martof et al. 
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1980).  This habitat is characteristic of Spring Creek with a tidal fluctuation of 5 to 6 feet, 
large areas of shallow water, and a shoreline vegetated with salt marsh (see Section 11.1.2).   
 
In an earlier survey of the New York Bight Watershed, Jamaica Bay, and Breezy Point, the 
U.S. Fish and Wildlife Service also reported the presence of the diamondback terrapin in the 
wetlands of Jamaica Bay, and noted that this species relies on salt marshes for foraging and 
nesting (USFWS 1997).  Therefore, similar to the snapping turtle, the lack of such habitat in 
the Study Area is likely the reason for the absence of the diamondback terrapin in the 
Study Area.   
 
Other turtles have been occasionally reported in Jamaica Bay including the loggerhead sea 
turtle (Caretta caretta), the Atlantic/Kemp’s Ridley sea turtle (Lepidochelys kempii), the 
leatherback turtle (Dermochelys coriacea), and the green turtle (Chelonia mydas) (NYCDEP 
2007).  When observed, sightings typically occur during the warmer summer months only as 
sea turtles migrate south in search of warmer waters from November through late June. 
 
Based on the Phase 1 and Phase 2 surveys, as well as observations reported in the literature, 
aquatic-dependent amphibians and reptiles would not naturally occur in or use the Study 
Area to the extent that exposure to contaminants in surface water and surface sediments may 
impair survival, growth, or reproduction. 
 
 



 
 
   

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 208 181037-01.01 

14 BASELINE ECOLOGICAL RISK ASSESSMENT WEIGHT-OF-EVIDENCE 
EVALUATION AND RISK SUMMARY 

The BERA for the Newtown Creek RI/FS evaluated risks to representative receptor groups 
found in the Study Area, including aquatic plants, invertebrates, fish, aquatic birds, and 
mammals.  These receptor groups were evaluated by characterizing risks to specific receptors 
and species within the groups, including aquatic macrophytes, plankton, benthic 
macroinvertebrates, bivalves, blue crab, striped bass, mummichog, spotted sandpiper, green 
heron, black-crowned night heron, double-crested cormorant, belted kingfisher, and 
raccoon, as well as amphibians and reptiles.  Both quantitative and qualitative LOEs were 
used to assess risk from exposure to CERCLA contaminants in the Study Area and reference 
areas.  The LOEs are used in an overall WOE to evaluate their relative relevance, strength, 
and reliability, in order to determine which LOEs should have a greater role in making risk 
management decisions for the Study Area. 
 
The quantitative LOEs consisted of the following: 

• Evaluation of direct exposure to receptors from CERCLA contaminants in surface 
water, surface sediment, and porewater 

• Evaluation of indirect exposure to wildlife (birds and mammals) from CERCLA 
contaminants in surface water, sediment, and prey through the diet  

• Evaluation of indirect exposure to fish from exposure to CERCLA contaminants in 
sediment and prey through the diet 

• Benthic community analysis 
• Sediment toxicity testing 
• Analysis of contaminant bioavailability 
• Laboratory evaluation of bioaccumulation   

 
The qualitative LOEs consisted of the following: 

• Observations of fish and crab presence/absence, richness, and diversity 
• Observations of bird and raccoon presence/absence, and for birds, richness and 

abundance 
• Observations of aquatic macrophyte presence/absence  
• Observations of amphibian and reptile presence/absence 
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Both quantitative and qualitative assessments included comparisons of the Study Area to four 
Phase 2 reference areas.  The four Phase 2 reference areas were categorized based on a range 
of industrial and CSO influences.  The reference areas consisted of Westchester Creek 
(Industrial with CSOs), Head of Bay (Industrial without CSOs), Spring Creek (Non-industrial 
with CSOs), and Gerritsen Creek (Non-industrial without CSOs). 
 
To focus the BERA on those contaminants that are the most important contributors to 
ecological risk, a Phase 2 SLERA was performed using conservative assumptions for exposure 
and effects.  For sediment and surface water, maximum or Study Area-wide 95% UCL 
exposure concentrations were compared to SLs.  The SLs were selected from a USEPA-
directed hierarchy of benchmarks.  A tissue screening compared maximum or Study Area-
wide 95% UCL concentrations in polychaetes, bivalves, blue crab, striped bass, and 
mummichog to conservative CBRs.  The CBRs consisted of two sets—one set was from the 
Lower Passaic River Risk Assessment (USEPA 2014b) (referred to as USEPA Region 2 CBRs); 
the other set was based on effect levels from the USACE Environmental Residue Effects 
Database (USACE 2013) and from USEPA’s PCB Residue Effects Database (USEPA 2007a) 
(referred to as NCG CBRs).  For wildlife (birds and the raccoon), maximum and Study Area-
wide 95% UCL dietary intakes were compared to conservative no-effect dietary levels.  The 
Phase 2 SLERA identified COPECs for further evaluation in the baseline risk analyses, which 
included a combination of site-specific exposure data, more realistic exposure assumptions, 
and more applicable effects thresholds, to assess potential risk.  The baseline risk analyses 
also used a comprehensive sediment toxicity testing program using a sensitive species of 
amphipod, with samples collected from the Study Area and the four Phase 2 reference areas.  
This program was designed to measure the site-specific bioavailability and effects of COPECs 
to sediment-dwelling organisms.  
 
As with all risk assessments, there is uncertainty associated with data collection and 
evaluation, development of exposure concentrations, evaluation and selection of measures of 
effect, and risk characterization.  This BERA was conducted consistent with USEPA 
guidance, which promotes consistency and, where possible, reduces uncertainty.  
Furthermore, using multiple LOEs to assess potential risk reduces uncertainty and fosters 
greater confidence in the final outcome.  The uncertainties associated with the quantitative 
LOEs are described in the BERA in the following sections: surface water, Section 6.4; 
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epibenthic bivalves, Section 7.4; benthic macroinvertebrates, Section 8.5; epibenthic 
decapods, Section 9.4; fish, Section 10.6; and wildlife, Section 11.7.  
 
The following sections describe the WOE approach and its application to the BERA LOEs for 
an overall assessment of potential risk to ecological receptors in the Study Area.  
  

14.1 Weight-of-Evidence Evaluation 

As described above, the BERA for the Newtown Creek RI/FS comprises multiple LOEs, 
consistent with the assessment endpoints (AEs), measurement endpoints (MEs), and risk 
questions detailed in Table 3-1.  As a result, the overall risk characterization for the 
ecological receptor groups in the Study Area are evaluated in the BERA using a structured 
WOE evaluation to weigh the overall body of evidence available for each AE and to identify 
LOEs that are more relevant, stronger, and more reliable than others, so they can be afforded 
greater weight in an overall assessment of potential risk.  In addition, the WOE evaluation 
determines whether the LOEs developed for each AE point to evidence of risk and, if so, 
what the magnitude of that risk may be.  The WOE approach, application, and results for the 
Newtown Creek BERA are presented in the following subsections. 
 

14.1.1 Weight-of-Evidence Approach 

Recent USEPA guidance (2016) on the use of WOE in ecological assessments recommends 
that evidence collected during an ecological assessment be weighted based on three 
properties: relevance, strength, and reliability, as follows:   

• Relevance of evidence includes biological, physical/chemical, and environmental 
aspects.  Biological relevance refers to the correspondence among the taxa, life stages, 
and processes measured and the AE.  Physical/chemical relevance refers to the 
correspondence between the chemical or physical agent tested or measured and the 
chemical or physical agent that is the stressor of concern.  Environmental relevance 
refers to the correspondence between test conditions and conditions at the assessed 
site or the environmental conditions in the region of concern. 

• Strength of evidence is the degree of differentiation from control, reference, or 
randomness.  Strength is a property of the study results, not the type of evidence or 
the study method.  Strength includes magnitude, association, and number.  
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Magnitude refers to the degree of difference between the amount of response at 
affected sites and at reference sites or in treatments and controls.  Association refers 
to the degree to which variation in a variable representing a cause explains variation 
in a variable representing an effect (i.e., correlation coefficients).  Number refers to 
the number of elements of a set of evidence (e.g., number of symptoms or overt 
effects in a response) that are reported to be observed or the number of occurrences. 

• Reliability of evidence refers to inherent properties that make evidence convincing, 
and includes aspects such as study design and execution, the amount of evidence, 
ability to control for and understand confounding factors, specificity, minimal 
potential for bias, methodology standardization, corroboration, transparency, 
consistency, and consilience (i.e., the evidence is consistent with scientific knowledge 
and theory). 

 
The USEPA (2016) WOE guidance is not prescriptive with respect to the WOE framework 
that should be used to complete a WOE evaluation or the scoring system that should be used 
to weigh the evidence generated by various LOEs consistent with the three properties 
described above.  As discussed in the WOE guidance, a number of frameworks and scoring 
systems have been developed over the past approximately 20 years that utilize various 
attributes, weights, and scoring approaches to complete a WOE evaluation for ERAs.  For the 
Newtown Creek BERA, USEPA recommended the use of the WOE framework and scoring 
system developed by Menzie et al. (1996). 
 
The WOE framework developed by Menzie et al. (1996) involves consideration of ten 
specific attributes for each LOE to determine how well the LOE represents the AE.  The ten 
attributes are grouped into three categories related to: 1) strength of association between AEs 
and MEs; 2) data quality; and 3) study design and execution.  The ten attributes, along with a 
discussion of the factors to consider when evaluating the weight of an LOE, are listed in the 
following: 

• Category 1: Attributes Related to Strength of Association Between AE and ME 

− Association of AE to ME (biological linkage between ME and AE): Correlation 
and/or applicability of the ME with respect to the AE—linkage based on known 
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biological processes; similarity of effect, mechanism of action, and level of 
ecological organization.  

− Correlation of stressor to response: Ability of endpoint to demonstrate effects 
from chronic exposure to stressor and to correlate effects with degree of exposure, 
incorporating susceptibility and magnitude of effects.  

− Utility of measure for judging environmental harm: Applicability, certainty, and 
scientific basis of the measure that is used to judge environmental harm, including 
the sensitivity of the benchmark in detecting environmental harm.  

• Category 2: Study/Data Quality 

− Extent to which data quality objectives are met 

• Category 3: Attributes Related to Study Design and Execution 

− Site-specificity: Representativeness of chemical or biological data, environmental 
media, species, environmental conditions, benchmark (or reference), and habitat 
types that are used in the ME relative to those present at the site. 

− Sensitivity of the ME for detecting changes: The percentage of the total possible 
variability that the endpoint is able to detect—specifically, the ability of the ME 
to detect effects from stressor, rather than from natural or design variability, or 
uncertainty. 

− Spatial representativeness: Spatial overlap of Study Area, measurement, or 
sampling stations, locations of stressors, locations of receptors, and points of 
potential exposure to those receptors. 

− Temporal representativeness: Temporal overlap between the measurement period 
and the period during which chronic effects would be likely to be detected (daily, 
weekly, seasonally, annually).  Also includes the number of measurement or 
sampling events over time and expected variability over time. 

− Quantitativeness: The degree to which results are quantitative/qualitative, 
subjective/objective, and sufficiently quantitative to test for statistical significance, 
and whether biological significance can be interpreted from statistical 
significance. 

− Use of standard methods: The degree to which standard methods are available and 
approved by organizations such as ASTM and USEPA; the suitability and 
applicability to the endpoint and the site; the need for modification of the 
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method; and the relationship to the impact assessment, field survey, toxicity test, 
benchmark, toxicity quotient, or tissue residue analysis methodologies. 

 
Menzie et al. (1996) does not explicitly evaluate each LOE in terms of its relevance, strength, 
and reliability as recommended by USEPA (2016).  However, the ten attributes developed by 
Menzie et al. are related to these three properties to varying degrees.  Table 14-1 discusses 
the degree of correspondence between each of the ten Menzie et al. attributes and the three 
USEPA properties.  There is an overall direct correspondence between each of the ten 
Menzie et al. attributes and at least one of the three USEPA properties, indicating that the 
attributes included in the Menzie et al. WOE framework are consistent with the need to 
weight the evidence collected during an ecological assessment on the basis of the relevance, 
strength, and reliability of the evidence.  
 
While any WOE framework necessarily involves a degree of professional judgment that is 
not directly quantitative in nature, the Menzie et al. (1996) framework uses a simple 
numerical system to summarize, scale, and ultimately assign final weights to each LOE.  To 
do so, Menzie et al. (1996) uses a scaling factor ranging from 0.0 to 1.0 to weight the 
importance of each attribute and also assigns a score ranging from 1 to 5 to each of the ten 
attributes for each LOE.  Attribute scores are assigned based on the degree to which each 
LOE satisfies the factors that need to be considered for each attribute.  The scaling factor 
weighing the relative importance of the attribute to the WOE score was developed in 
Menzie et al. for each attribute, recognizing that not all attributes are as fundamental to the 
WOE interpretation as others, as follows: 

• Association of AE to ME – 1.0 
• Stressor/response correlation – 0.7 
• Utility of measure – 0.5 
• Study/data quality – 0.8 
• Site specificity – 0.5 
• ME sensitivity – 0.5 
• Spatial representativeness – 0.4 
• Temporal representativeness – 0.2 
• Quantitativeness – 0.2 
• Standard methods – 0.2 
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Table 14-2, taken from Menzie et al. (1996), presents the attribute scoring table and includes 
the rationale for assigning a score of 1 to 5 for each attribute.  Table 14-3 presents the results 
of the quantitative LOE scoring process for each of the LOEs included in the BERA.  The 
LOEs (as well as the AEs, MEs, and risk questions) are taken directly from Table 3-1 of the 
draft BERA.  The final column provides the overall score for each LOE.  This score is 
calculated for each LOE by multiplying the raw score of 1 to 5 assigned for each attribute by 
its respective scaling factor, summing the scaled scores for all the attributes, dividing the sum 
by 5, and rounding to the nearest whole number.  The scores included in each of the 
columns in Table 14-3 represent the scores that resulted from a USEPA-mediated discussion 
of scores provided independently by USEPA, the NCG, and NYCDEP.  USEPA reconciled 
differences in attribute scores provided by the three parties and provided the final scores to 
be included in Table 14-3.    
 

14.1.2 Attribute Scores for Each Assessment Endpoint  

As presented in Table 14-3, there are a total of nine AEs evaluated in the BERA, and a total 
of 33 LOEs that are used to evaluate the nine AEs.  The 33 LOEs are not distributed 
uniformly across the nine AEs.  There are 12 LOEs used to evaluate the benthic 
macroinvertebrate AE and there are eight LOEs used to evaluate the resident and migratory 
fish AE.  Five of the remaining seven AEs only include one or two LOEs.  Clearly, the 
application of the WOE process is most relevant for those AEs with the greatest number of 
LOEs, since the overall objective of the WOE process is to integrate the interpretation of the 
LOEs by weighing the overall body of evidence associated with the evaluation of an AE and 
to determine which LOEs are the most important on the basis of the relevance, strength, and 
reliability of the evidence generated by those LOEs.  A brief summary of the WOE scores for 
the LOEs associated with the benthic macroinvertebrate and the resident and migratory fish 
AEs is as follows:  

• Survival, growth, and reproduction of benthic macroinvertebrates: There are 12 LOEs 
used to evaluate this AE.  Most of the LOEs are associated with the evaluation of 
evidence generated as part of the SQT studies: four LOEs comprise the comparison of 
benchmarks to chemical concentrations in different media; two LOEs comprise an 
evaluation of benthic community metrics; and four LOEs comprise the evaluation of 
sediment bioassay studies.  The final two LOEs comprise an evaluation of 
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bioaccumulation of chemicals by benthic macroinvertebrate.  The final attribute 
scores for 11 of the 12 LOEs included in the evaluation of the benthic 
macroinvertebrate AE are either a 4 or 5, indicating that, in general, the combined 
relevance, strength, and reliability of the evidence generated by these LOEs can be 
used to evaluate the benthic macroinvertebrate AE. 

• Survival, growth, and reproduction of fish: There are eight LOEs used to evaluate this 
AE.  Six of the LOEs comprise the comparison of benchmarks to chemical 
concentrations in surface water, porewater, and tissue.  Of the remaining two LOEs, 
one comprises a qualitative survey of abundance and diversity of the fish community 
and one comprises an evaluation of the dietary intake of chemicals by fish in their 
food.  The final attribute scores for each of the eight LOEs included in the evaluation 
of the fish AE is a 4, indicating that, in general, the combined relevance, strength, and 
reliability of the evidence generated by these LOEs can be used to evaluate the 
fish AE. 

 
The final attribute scores for 11 of the 13 LOEs distributed across the remaining seven AEs 
are also a 4, indicating that, in general, the relevance, strength, and reliability of the evidence 
generated by these LOEs can be used to evaluate these seven AEs.  Two of the LOEs received 
a score of 2—these comprised a qualitative survey of the aquatic macrophyte community and 
a qualitative assessment of risks to amphibians and reptiles.    
 

14.2 Risk Assessment Summary and Weight-of-Evidence Evaluation and 
Interpretation 

A comprehensive BERA was completed in the Study Area and four Phase 2 reference areas, 
relying on multiple LOEs to evaluate the nine AEs, including site-specific biological metrics, 
extensive habitat and natural history observations, and measures of bioavailability.  Table 
14-4 provides a summary of the BERA results and includes, for each LOE, the COPECs that 
contribute to risk, the HQs or TUs calculated for each LOE, and a summary of the locations 
within the Study Area where exposure is highest and, therefore, contribute the most to risk 
where HQs and/or TUs are greater than 1.0.  Table 14-5 presents information on the 
sediment concentrations for the COPECs with HQs and/or TUs greater than 1.0, by Study 
Area segment.   
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As described above, the BERA for the Newtown Creek RI/FS comprises multiple LOEs, 
consistent with the various AEs, MEs, and risk questions.  A structured WOE evaluation is 
used to weigh the overall body of evidence available for each AE and to identify LOEs that 
are more relevant, stronger, and more reliable than others, so they can be afforded greater 
weight in an overall assessment of potential risk.  In addition, the WOE evaluation 
determines whether the LOEs developed for each AE point to evidence of risk and, if so, 
what the magnitude of that risk may be.  The Menzie et al. (1996) WOE framework used in 
this BERA is a methodology for reconciling or balancing multiple LOEs pertaining to an AE.  
The methodology has three main steps: 1) the weight assigned to each LOE; 2) the magnitude 
of response observed in the LOE, including whether the LOE indicates the presence or 
absence of harm as well as the magnitude; and 3) the concurrence among the outcomes of 
multiple LOEs pertaining to an AE.  Table 14-3 presents the results of the first step—the 
weighing of each LOE.  The second and third steps are included in Table 14-6—and in this 
section.  In addition to the final WOE score, Table 14-6 includes two additional components 
of the Menzie et al. (1996) WOE framework: Evidence of Harm and Magnitude of Response.  
Text in this section presents the final component of the Menzie et al. framework: Overall 
Summary for each Assessment Endpoint.  These components are described as follows: 

• Evidence of Harm: Inputs to this component are either a “yes” or “no,” depending on 
whether an HQ and/or a TU is greater than a threshold of 1.0 for any COPEC for that 
LOE.  Most of the LOEs evaluated in the BERA comprise either: 1) a comparison of 
chemical concentrations in surface water, porewater, sediment, or tissue, or dietary 
doses to toxicity thresholds; or 2) a comparison of the results of biological tests to 
results in reference areas.  There is evidence of risk if: 1) the media or tissue chemical 
concentrations exceed toxicity thresholds; 2) dietary doses exceed toxicity thresholds; 
or 3) biological test results are different from reference areas.  Exceedances of 
thresholds may apply to only a discrete number of chemicals and/or may occur only 
in certain sections of the Study Area; these important findings must be included in 
the overall evaluation of risk. 

• Magnitude of Response: Per Menzie et al. (1996), the inputs to this component are 
either “high” or “low.”  Necessarily, this step in the WOE framework is more 
subjective than the evidence of harm, but the overall intent is to make the evaluation 
as simple as possible by limiting the number of categories to just “high” or “low.”  
Similar to the evidence of harm, the magnitude of response may be different for 
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different chemicals and may be different in different sections of the Study Area, and 
these important findings also must be included in the overall evaluation of risk.  
Information included in the overall summary (see below) will provide the rationale 
for the magnitude of response assigned for any LOE.  The BERA uses multiple 
approaches to characterize risk for a number of receptor groups, through the use of 
two sets of tissue CBRs for bivalves, polychaetes, blue crabs, and fish; multiple 
wildlife EMFs; and six different endpoints and multiple reference envelopes for two 
different sediment bioassay tests.  It is important to note that as a result of the use of 
these multiple approaches, the BERA quantifies risk for a number of the receptor 
groups over a range, and that this range typically results both in findings of no risk 
and in evidence of harm.  Assigning an absolute rating of “high” or “low” is not 
feasible in these instances, and as such, frequently magnitude of risk is characterized 
on a comparative basis for a number of the receptor groups (“higher” or “lower”), 
rather than through the use of the more absolute terms.  These more comparative 
ratings also take into consideration spatial gradients in exposure throughout the Study 
Area for different COPECs.   

• Overall Summary: The overall summary describes and evaluates the overall 
concurrence among the LOEs used to evaluate each AE.  Menzie et al. (1996) 
recommends that logical connections, interdependence, and correlations among the 
various LOEs should be considered when evaluating concurrence.  In addition, the 
overall summary summarizes the number of endpoint categories included in the 
LOEs, the COPECs identified by each LOE, the spatial trends observed by LOEs, and 
the degree to which the LOEs support or conflict with each other.  The overall 
summary is presented below, organized by AE and LOE in the same order as in Table 
14-6. 

 
AE: Survival and Growth of Aquatic Plants; LOE: Comparison of Benchmarks to Surface 
Water Concentrations: HQs for surface water exposure to cyanide are either less than 1.0 or 
1.1 depending on whether two of the 360+ surface water samples with cyanide 
concentrations above the Study Area range are included.  If these two samples are not 
included in the dataset (one from Dutch Kills and one from English Kills), the cyanide HQ is 
less than 1.0.  Because the cyanide HQ with these two samples included just exceeds a value 
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of 1.0 based on a chronic toxicity threshold, the magnitude of response is considered low for 
this LOE. 

AE: Survival and Growth of Aquatic Plants; LOE: Qualitative Assessment of Aquatic 
Macrophyte Community: A qualitative Phase 2 survey of presence/absence was completed.  
The information collected was not sufficient to evaluate potential risk to the aquatic 
macrophyte community from exposure to sediment COPECs.   
 
AE: Survival, Growth, and Reproduction of Zooplankton; LOE: Comparison of Benchmarks 
to Surface Water Concentrations: HQs for surface water exposure to cyanide are either less 
than 1.0 or 1.1, depending on whether two of the 360+ surface water samples with cyanide 
concentrations above the Study Area range are included.  If these two samples are not 
included in the dataset (one from Dutch Kills and one from English Kills), the cyanide HQ is 
less than 1.0.  Because the cyanide HQ with these two samples included just exceeds a value 
of 1.0 based on a chronic toxicity threshold, the magnitude of response is considered low for 
this LOE. 
 
AE: Survival, Growth, and Reproduction of Bivalves; LOE: Comparison of Benchmarks to 
Surface Water Concentrations; LOE: Comparison of CBR Benchmarks to Tissue 
Concentrations: For the surface water LOE, HQs for surface water exposure to cyanide are 
either less than 1.0 or 1.1, depending on whether two of the 360+ surface water samples with 
cyanide concentrations above the Study Area range are included.  If these two samples are 
not included in the dataset (one from Dutch Kills and one from English Kills), the cyanide 
HQ is less than 1.0.  Because the cyanide HQ with these two samples included just exceeds a 
value of 1.0 based on a chronic toxicity threshold, the magnitude of response is considered 
low for this LOE.  For the tissue LOE, HQs due to exposure to PAHs in the Study Area, 
primarily in Maspeth Creek and English Kills, are either less than 1.0 or 1.9.  HQs due to 
exposure to PCBs in the Study Area, primarily in Maspeth Creek, English Kills, and the 
Turning Basin, are either less than 1.0 or 3.9.  The two HQ values are a function of using two 
different sets of tissue-based CBRs.  Use of the two sets of tissue-based CBRs leads to two 
different conclusions regarding evidence of harm, depending upon whether HQs are less 
than 1.0 or greater than 1.0.  Overall, based on the range in the HQ values and the limited 
degree to which HQs exceed a threshold value of 1.0, the magnitude of response is low for 
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bivalves on a Study Area-wide basis.  Exposure to PAHs and PCBs and corresponding 
magnitude of response, however, is higher for bivalves as a sessile receptor in the two 
tributaries, Maspeth Creek and English Kills, and the Turning Basin. 
 
AE: Survival, Growth, and Reproduction of Benthic Macroinvertebrates; LOE: Multiple: 
Survival, growth, and reproduction of the benthic macroinvertebrate community is 
evaluated primarily through the results of the SQT study, which included three legs: 
chemistry, benthic community, and toxicity, as follows: 

• Chemistry: There are four LOEs that comprise the chemistry leg of the SQT—surface 
water, sediment, porewater, and ∑SEM – AVS.  For the surface water LOE, HQs for 
surface water exposure to cyanide are either less than 1.0 or 1.1, depending on 
whether two of the 360+ surface water samples with cyanide concentrations above 
the Study Area range are included.  If these two samples are not included in the 
dataset (one from Dutch Kills and one from English Kills), the cyanide HQ is less than 
1.0.  Because the cyanide HQ with these two samples included just exceeds a value of 
1.0 based on a chronic toxicity threshold, the magnitude of response is considered low 
for this LOE.  In addition, the final WOE score for the surface water LOE is lower 
than for the other three chemistry LOEs, because there is not a direct link between 
surface water chemistry and exposure/effects to benthic macroinvertebrates.  
Specifically, the attribute scores for association of AE to ME and stressor/response 
correlation are only 1 and 2, respectively.  For the sediment LOE, there are 
exceedances of sediment screening criteria for multiple COPECs throughout the 
Study Area; the greatest exceedances are in CM 2+ and the tributaries.  For the 
porewater LOE, there are exceedances of toxicity thresholds in porewater only for 
PAHs and some SEM metals in the Turning Basin and the tributaries.  For the ∑SEM 
– AVS LOE, there are no exceedances of ∑SEM – AVS thresholds anywhere in the 
Study Area.  For SEM metals, the porewater and the ∑SEM – AVS LOEs give different 
conclusions regarding evidence of harm at some locations where porewater SEM 
metal TUs are greater than 1 but ∑SEM – AVS are less than 0.  Because the 
stressor/response correlation attribute score for the ∑SEM – AVS LOE is higher than 
the score for porewater LOE, and because this attribute is the second highest 
weighted attribute, the ∑SEM – AVS LOE is given slightly higher weight than the 
porewater LOE, and on this basis, metals are not considered to be an important risk 
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driver in the Study Area.  For PAHs in porewater, TUs range from less than 1.0 to 
270.  TUs are highest in Whale Creek, English Kills (highest TU of 270 is located in 
this tributary), and the Turning Basin, often exceeding a value of 10; and the 
magnitude of response in these areas is considered high, given the well understood 
relationship between porewater PAH concentrations and toxicity to sensitive benthic 
organisms.  Porewater PAH TUs are generally less than 1.0 throughout the rest of the 
Study Area, and the magnitude of response in these areas (CM 0 – 2, Dutch Kills, 
Maspeth Creek, and East Branch) is low.  

• Benthic Community: There are two LOEs that comprise the benthic community leg 
of the SQT—comparison of benthic community metrics in the Study Area and four 
Phase 2 reference areas and comparison of benthic community metrics to bulk 
sediment concentrations.  Overall, based on the WBI metric, there is evidence of 
harm to the benthic community in the Study Area, but the magnitude of response is 
considered low because there are few differences between the health of the benthic 
community in the Study Area compared to the reference areas.  There is some 
evidence of adverse effects to the benthic community when DO levels are very low; 
these effects may be exacerbated by exposure to COPECs in porewater at some 
locations, such as in English Kills.  Although sediments throughout the Study Area 
exceed sediment screening criteria, there does not appear to be a strong relationship 
between benthic community metrics and bulk surface sediment concentrations in the 
Study Area or the reference areas. 

• Toxicity: There are four LOEs that comprise the toxicity leg of the SQT—10-day and 
28-day sediment bioassay tests, with exposure measured both in porewater and in 
bulk sediment.  Low survival compared to the reference envelope thresholds was 
observed in the 10-day test results throughout the Study Area.  These results appear 
to be consistent when evaluated on the basis of bulk sediment exposure, because bulk 
sediment concentrations of multiple COPECs exceed sediment SLs at SQT stations 
throughout the Study Area.  However, based on the bulk sediment ∑SEM – AVS LOE, 
SEM metals do not contribute to the observed toxicity in these tests.  Conversely, the 
10-day results are only partially consistent when evaluated on the basis of porewater 
exposure.  Porewater concentrations of PAHs and some SEM metals exceed toxicity 
thresholds at a number of SQT stations in CM 2+ and the tributaries where toxicity is 
very high, but porewater concentrations are very low compared to toxicity thresholds 
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in CM 0 – 2 and at some locations in CM 2+ and the tributaries.  Therefore, toxicity in 
CM 0 – 2 for all COPECs is not explained by porewater chemistry in the 10-day test 
results.  For example, in CM 0 – 2, the TPAH (34) TUs range from 0.46 to 1.0 and the 
SEM metal TUs range from 0.15 to 2.1.  Survival in the 10-day test ranges from 16% 
to 83% and in the 28-day test ranges from 60% to 97%, a difference of 67% and 37%, 
respectively.  Based on the porewater exposure for these COPECs, the low survival in 
the majority of the samples in this reach for the 10-day test does not fit the expected 
concentration-response relationship.  The test results for the 28-day test are, for the 
most part, consistent with the expected concentration-response relationship.  Taken 
as a whole, this pattern indicates that an additional factor may be influencing 10-day 
survival.  For the 10-day test results, the final WOE score for the porewater exposure 
LOE is higher than for the sediment exposure LOE, which increases the overall 
relevance, strength, and reliability of the porewater exposure LOE for the 10-day test.  
Specifically, the individual attribute scores for utility of measure and site specificity 
are higher for the porewater exposure pathway, giving more weight to this LOE.  As 
discussed in Section 8, porewater exposure is considered to be the primary exposure 
pathway for benthic macroinvertebrates. 

 
Low survival, growth, and reproduction, compared to reference envelope thresholds, 
were observed in the 28-day test results primarily in CM 2+ and the tributaries.  
These results are not completely consistent when evaluated on the basis of bulk 
sediment exposure, because bulk sediment concentrations of multiple COPECs exceed 
sediment SLs at SQT stations throughout the Study Area, but survival, growth, and 
reproduction are better than the reference envelope thresholds in CM 0 – 2.  Based on 
the bulk sediment ∑SEM – AVS LOE, SEM metals do not contribute to the observed 
toxicity in these tests anywhere in the Study Area.  The 28-day test results are more 
consistent than the 10-day results when evaluated on the basis of porewater exposure.  
Porewater concentrations of PAHs and some SEM metals exceed toxicity thresholds 
at a number of SQT stations in CM 2+ and the tributaries, where toxicity is very high, 
but porewater concentrations for all COPECs are very low compared to toxicity 
thresholds in CM 0 – 2, where toxicity in the 28-day tests is also low.  Again, the 
individual attribute scores for utility of measure and site specificity are higher for the 
porewater exposure pathway, compared to the bulk sediment exposure pathway, 
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resulting in more weight for this LOE.  At some locations in CM 2+ and the 
tributaries, toxicity is high, but porewater concentrations for all COPECs are below 
toxicity thresholds.  Other factors, such as high porewater ammonia and/or sulfide 
concentrations and/or physical effects resulting from contact with complex 
hydrocarbon mixtures may play a role in explaining toxicity at these SQT stations (for 
both the 10-day and 28-day tests) (see Section 8.5.3.4.2 for a full explanation of these 
potential non-COPEC stressors).  For the 28-day tests, the final WOE score for the 
sediment exposure LOE is higher than the respective score for the 10-day sediment 
exposure LOE, which increases the overall relevance, strength, and reliability of the 
28-day test results, compared to the 10-day test results.  Similarly, although the final 
WOE scores for the porewater exposure LOEs for the 10-day and 28-day tests are the 
same, the 28-day scores are higher on two important individual attributes—
association of AE to ME and ME sensitivity, which also increases the overall 
relevance, strength, and reliability of the 28-day test results, compared to the 10-day 
test results.  Overall, based on the results of the sediment toxicity tests, there is 
evidence of harm to benthic macroinvertebrates in the Study Area.  Magnitude of 
response, although high based on the 10-day tests, is not adequately explained by 
exposure to COPECs in many locations.  Conversely, magnitude of response based on 
the results of the 28-day tests is low in CM 0 – 2 and high in some locations in the 
Turning Basin and the tributaries.     
 

Survival, growth, and reproduction of benthic macroinvertebrates is also evaluated with two 
other LOEs that compare bioaccumulative COPEC tissue concentrations in polychaetes to 
the two sets of tissue-based CBRs.  HQs from exposure to PAHs, primarily in the Turning 
Basin and English Kills, are either less than 1.0 or 1.2.  HQs from exposure to PCBs, primarily 
in the Turning Basin and English Kills, are either less than 1.0 or 15.  The two HQ values are 
a function of the use of two different sets of tissue-based CBRs.  Using two sets of tissue-
based CBRs leads to two different conclusions regarding evidence of harm, depending upon 
whether HQs are less than 1.0 or greater than 1.0.  Magnitude of response, although 
generally low on a Study Area-wide basis for PAHs, is higher in English Kills and the 
Turning Basin.  For PCBs, the two HQs calculated using two different CBRs differ by over an 
order of magnitude and range from less than 1.0 to 15; this difference results in uncertainty 
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regarding evidence of harm and magnitude of response.  Exposure to PCBs is higher in 
English Kills and the Turning Basin. 
 
AE: Survival, Growth, and Reproduction of Blue Crab; LOE: Comparison of Benchmarks to 
Surface Water Concentrations; LOE: Comparison of CBR Benchmarks to Tissue 
Concentrations: For the surface water LOE, HQs for surface water exposure to cyanide are 
either less than 1.0 or 1.1, depending on whether two of the 360+ surface water samples with 
cyanide concentrations above the Study Area range are included.  If these two samples are 
not included in the dataset (one from Dutch Kills and one from English Kills), the cyanide 
HQ is less than 1.0.  Because the cyanide HQ with these two samples included just exceeds a 
value of 1.0, based on a chronic toxicity threshold, the magnitude of response is considered 
low for this LOE.  For the tissue LOE, HQs from exposure to copper in the Study Area, 
primarily in Dutch Kills, English Kills, and the Turning Basin, are either less than 1.0 or 1.6.  
HQs from exposure to PCBs in the Study Area, primarily in Dutch Kills, English Kills, and 
the Turning Basin, are either less than 1.0 or 8.8.  The two HQ values are a function of the 
use of two different sets of tissue-based CBRs.  Using two sets of tissue-based CBRs leads to 
two different conclusions regarding evidence of harm, depending upon whether HQs are less 
than 1.0 or greater than 1.0.  The NCG CBRs all result in HQs less than 1.0; this set of CBRs 
received higher ranked attribute scores than the USEPA Region 2 CBRs for the utility of 
measure (a score of 3 versus 4), temporal representativeness (a score of 3 versus 5), and 
standard methods (a score of 4 versus 5) attributes, which increase the overall strength of the 
NCG CBRs relative to the USEPA Region 2 CBRs.  Magnitude of response, although low on a 
Study Area-wide basis for copper, is higher in Dutch Kills, English Kills, and the Turning 
Basin.  Copper concentrations in blue crab tissue in the reference areas are similar to tissue 
concentrations in the Study Area.  For PCBs, the two HQs calculated using two different 
CBRs differ by an order of magnitude, ranging from less than 1.0 to 8.8; this difference 
results in uncertainty regarding evidence of harm and magnitude of response.  Exposure to 
PCBs is higher in Dutch Kills, English Kills, and the Turning Basin. 
 
AE: Survival, Growth, and Reproduction of Amphibians and Reptiles; LOE: Qualitative 
Assessment: Based on qualitative observations made during the Phase 1 and Phase 2 surveys, 
as well as a review of the literature, aquatic-dependent amphibians and reptiles would not 
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naturally occur in or use the Study Area to the extent that exposure to contaminants in 
surface water and surface sediment may impair survival, growth, or reproduction. 

AE: Survival, Growth, and Reproduction of Resident Fish and Survival of Migratory Fish; 
LOE: Multiple: Survival, growth, and reproduction of resident fish (mummichog) and 
survival of migratory fish (striped bass) are evaluated primarily through three LOEs: 
1) comparison of contaminant concentrations in surface water and porewater to toxicity-
based thresholds for the survival, growth, or reproduction of fish; 2) comparison of dietary 
intake to dietary-based TRVs; and 3) comparison of whole-body contaminant concentrations 
to CBRs.  All LOEs received the same final WOE score of 4, but there are some differences in 
the overall relevance, strength, and reliability of some of the LOEs, as follows: 

• Chemistry: For the surface water LOE, HQs for surface water exposure to cyanide are 
either less than 1.0 or 1.1, depending on whether two of the 360+ surface water 
samples with cyanide concentrations above the Study Area range are included.  If 
these two samples are not included in the dataset (one from Dutch Kills and one from 
English Kills), the cyanide HQ is less than 1.0.  Because the cyanide HQ with these 
two samples included just exceeds a value of 1.0 based on a chronic toxicity threshold, 
the magnitude of response is considered low for this LOE.  There is evidence of harm 
to benthic fish from porewater exposure.  Similar to benthic macroinvertebrates, 
there are exceedances of toxicity thresholds in porewater for PAHs (TUs range from 
less than 1.0 to 270 in the Study Area) and some SEM metals (TUs range from less 
than 1.0 to 7.2 in the Study Area), primarily in the Turning Basin and English Kills.  
There are also exceedances for PCBs in porewater in English Kills and the Turning 
Basin (TUs range from less than 1.0 to 9.4 in the Study Area).  Magnitude of response, 
therefore, ranges from low to high depending upon the location within the Study 
Area, but is highest in English Kills and the Turning Basin.   

• Dietary Intake: There is evidence of harm to resident fish (mummichog) due to 
dietary intake of copper in Maspeth Creek, East Branch, English Kills, and the 
Turning Basin (HQ = 1.2).  However, magnitude of response is low because the HQ 
just exceeds the threshold of 1.0. 

• Tissue: For the migratory fish (striped bass) tissue LOE, HQs from exposure to 
dioxins/furans in the Study Area, primarily in FSZ 3, Dutch Kills, and English Kills, 
are either less than 1.0 or 2.8.  HQs from exposure to PCBs in the Study Area are 
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either less than 1.0 or 4.0.  For the resident fish (mummichog) tissue LOE, HQs from 
exposure to copper in the Study Area are either less than 1.0 or 2.1.  HQs from 
exposure to PCBs in the Study Area, primarily in Dutch Kills, are either less than 1.0 
or 9.2.  The two HQ values are a function of the use of two different sets of tissue-
based CBRs.  Using two sets of tissue-based CBRs leads to two different conclusions 
regarding evidence of harm, depending upon whether HQs are less than 1.0 or greater 
than 1.0.  For PCBs, the two HQs calculated using two different CBRs differ by an 
order of magnitude, ranging from less than 1.0 to 9.2; this difference results in 
uncertainty regarding evidence of harm and magnitude of response.  Exposure to 
PCBs is significantly higher in Dutch Kills compared to the rest of the Study Area.  
The NCG CBRs all result in HQs less than 1.0; this set of CBRs received higher ranked 
attribute scores than the USEPA Region 2 CBRs for the utility of measure (score of 3 
versus 4) and standard methods (score of 4 versus 5) attributes, which increase the 
overall strength of the NCG CBRs relative to the USEPA Region 2 CBRs. 

 
AE: Survival, Growth, and Reproduction of Piscivorous and Sediment-Probing Birds; LOE: 
Comparison of Total Daily Intake to Dietary-Based TRVs: There is evidence of harm to 
spotted sandpipers from dietary intake of copper, primarily in Maspeth Creek (HQ = 1.04); 
lead, primarily in Dutch Kills, Maspeth Creek, and English Kills (HQ = 1.6); and PCBs, 
primarily in Dutch Kills (HQ = 1.7).  There is evidence of harm to green heron and the belted 
kingfisher from dietary PCBs in Dutch Kills; HQs range from 1.7 to 2.3.  Overall, the 
magnitude of response on a Study Area-wide basis is low based on the limited extent to 
which the HQs exceed a threshold of 1.0, recognizing that exposure and magnitude of 
response is higher in the tributaries, as noted above.  
 
AE: Survival, Growth, and Reproduction of Omnivorous Mammals; LOE: Comparison of 
Total Daily Intake to Dietary-Based TRVs: There is no evidence of harm to mammals 
(represented by the raccoon) from dietary exposure to COPECs in the Study Area. 
 

14.3 Baseline Ecological Risk Assessment Conclusions 

As described above and in the preceding sections of this report, the BERA for the Newtown 
Creek RI/FS evaluated risks to representative receptor groups found in the Study Area, 
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including aquatic plants, invertebrates, fish, aquatic-dependent birds, and mammals.  These 
receptor groups were evaluated by characterizing risks to specific receptors and species 
within the groups, including aquatic macrophytes, plankton, benthic macroinvertebrates, 
bivalves, blue crab, striped bass, mummichog, spotted sandpiper, green heron, black-
crowned night heron, double-crested cormorant, belted kingfisher, and raccoon, as well as 
amphibians and reptiles.  Both quantitative and qualitative LOEs were used to assess risk 
from exposure to CERCLA contaminants in the Study Area and reference areas.  A WOE 
framework was used to evaluate the relative relevance, strength, and reliability of these 
LOEs, in order to determine which LOEs should have a greater role in making risk 
management decisions for the Study Area. 

The quantitative LOEs consisted of the following: 

• Evaluation of direct exposure to receptors from CERCLA contaminants in surface 
water, surface sediment, and porewater 

• Evaluation of direct and indirect exposure to invertebrates and fish from CERCLA 
contaminants based on tissue residues 

• Evaluation of indirect exposure to fish from exposure to CERCLA contaminants in 
sediment and prey through the diet 

• Evaluation of indirect exposure to wildlife (birds and mammals) from CERCLA 
contaminants in surface water, sediment, and prey through the diet  

• Benthic community analysis 
• Sediment toxicity testing 
• Analysis of contaminant bioavailability 
• Laboratory evaluation of bioaccumulation   

 
The qualitative LOEs consisted of the following: 

• Observations of fish and crab presence/absence, richness, and diversity 
• Observations of bird and raccoon presence/absence, and for birds, richness and 

abundance 
• Observations of aquatic macrophyte presence/absence  
• Observations of amphibian and reptile presence/absence 
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The overall relevance, strength, and reliability of these LOEs demonstrate the following: 

• Exposure media have been extensively characterized.  These media include surface 
water, sediment, porewater, and tissue. 

• Site-specific ME studies use methods that are well developed and accepted in the 
scientific literature and have been used in important regulatory programs for many 
years, such as the following: 

− Use of sediment toxicity tests and benthic community studies 
− Development of, and promulgation of, surface water quality standards 
− Use of porewater and ∑SEM – AVS as primary indicators of bioavailability 

• Benthic macroinvertebrate porewater concentration-response relationships are well 
understood and based on the most relevant science. 

 
Based on these LOEs and the results of the WOE process, the following BERA conclusions 
can be made:  

• The surface water exposure pathway was evaluated as an LOE for the following 
receptors: aquatic plants, zooplankton, bivalves, benthic macroinvertebrates, 
epibenthic decapods (blue crab), and fish.  For surface water COPECs, HQs are less 
than 1.0, with one exception.  For cyanide, the HQs range from 0.8 to 1.1 depending 
on whether two of the 360+ surface water samples with cyanide concentrations above 
the Study Area range are, or are not, included in the risk calculations.  Although an 
HQ greater than 1.0 indicates evidence of harm, magnitude of response due to surface 
water exposure for the receptors listed above is considered low. 

• Risks to bivalves, benthic macroinvertebrates, blue crab, and fish were also evaluated 
by comparing bioaccumulative COPEC concentrations in the tissue of these receptors 
to two sets of tissue CBRs.  Depending on the set of CBRs used in the analysis, there is 
either no risk or evidence of harm, and magnitude of response is higher in some 
segments of the Study Area.  A summary of these evaluations is as follows: 

− For sessile receptors (i.e., bivalves and benthic macroinvertebrates), HQs are 
either less than 1.0 for both PAHs and PCBs, range from 1.0 to 1.9 for PAHs and 
represent a low magnitude of response Study Area-wide, or range from 3.9 to 15 
for PCBs (the maximum HQ of 15 is for benthic macroinvertebrates [in this case,  



 
 
  BERA WOE Evaluation and Risk Summary 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 228 181037-01.01 

polychaetes]), representing a higher magnitude of response for these receptors in 
the Turning Basin and English Kills.  For more mobile receptors with a limited 
home range (i.e., resident fish such as mummichog), HQs are either less than 1.0 
or 2.1 from exposure to copper throughout the Study Area, or 9.2 from exposure 
to PCBs, primarily in Dutch Kills.  Finally, for more mobile migratory receptors 
(i.e., blue crab and striped bass), HQs from exposure to dioxins/furans, PCBs, and 
copper in the Study Area are either less than 1.0 for all three COPECs, or are less 
than 3 from exposure to copper and dioxins/furans, or range from 8.8 to 9.2 from 
exposure to PCBs.  Generally, magnitude of response is considered low on a Study 
Area-wide basis for dioxins/furans and copper (HQs are less than 3) when 
compared to exposure from PCBs (HQs range from 8.8 to 9.2).  It is important to 
note that for copper, HQs for blue crab and mummichog are all greater than 1.0 
for the pooled reference area dataset and for each individual reference area.  In 
some cases, HQs exceed the HQ value in the Study Area (see Tables 9-2, 9-3a 
through 9-3e, 10-3, 10-4a through 10-4e, 10-5, and 10-6a through 10-6e).  This is 
also the case for 2,3,7,8-TCDD and the total dioxin/furan TEQ for striped bass.  

• Risks to wildlife (i.e., piscivorous and sediment-probing birds and omnivorous 
mammals) were evaluated through the dietary intake exposure pathway.  There is 
evidence of harm for sediment-probing birds and piscivorous birds due to dietary 
exposure from PCBs, primarily in Dutch Kills, and for sediment-probing birds due to 
dietary exposure from copper and lead, primarily due to incidental sediment ingestion 
in Dutch Kills, Maspeth Creek, and English Kills. 

• There is evidence of harm to benthic macroinvertebrates in the Turning Basin and 
English Kills from exposure to PAHs in porewater at concentrations far in exceedance 
of chronic toxicity thresholds.  SEM metals in porewater also exceed chronic toxicity 
thresholds at some locations in the Turning Basin and English Kills, but the ∑SEM – 
AVS analyses indicate that SEM metals are not bioavailable.  Some observed toxicity 
at SQT stations in the Study Area (NC065, DK037, DK040, EB006, EB036, MC005, 
and MC017; see Figure 8-15) may be influenced by non-COPEC stressors indicative of 
site-specific background conditions common to urban waterways like Newtown 
Creek and some of the reference areas.  Furthermore, the benthic community in the 
Study Area is stressed but is not different than the reference areas, likely reflecting 
regional stressors common to the greater New York Harbor area.  At some locations 
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in the Study Area (upstream of CM 2 and in the tributaries), during certain times of 
the year, very low DO levels may cause an additional adverse impact to this benthic 
community, although at some locations, exposure to high porewater COPEC 
concentrations may also contribute to the adverse impacts. 

• As summarized in Table 14-4, five areas within Newtown Creek were identified with 
multiple assessment endpoints, receptor groups, and receptors within receptor groups 
as being associated with HQs greater than 1.  These areas include Dutch Kills, English 
Kills, East Branch, Maspeth Creek, and the Turning Basin.  The multiple LOEs 
contributing to exceedances within these areas are also generally associated with the 
highest concentration of contaminants in both sediment and porewater.  This 
relationship adds to the likelihood of the observed impacts being related to exposure 
to COPECs in these areas and indicates that these specific segments of the Study Area 
should be further evaluated for risk management decisions. 
 

Overall, the results of the BERA indicate that sediments are toxic to benthic 
macroinvertebrates in the Study Area in the Turning Basin and the tributaries, primarily 
from exposure to porewater PAHs.  PCBs are bioavailable in the Study Area and accumulate 
in the tissues of receptors and also represent a dietary exposure pathway for birds (i.e., 
spotted sandpiper, green heron, black-crowned night heron, and belted kingfisher).  PCB 
exposure is highest in Dutch Kills, English Kills, and the Turning Basin.  Other COPECs 
include copper, lead, and dioxins/furans, but the magnitude of response resulting from 
exposure to these COPECs is lower than for PAHs and PCBs, and they are generally co-
located in the same areas where PAH and PCB concentrations are highest (see Table 14-5). 
 
Based on the WOE evaluation completed in this section, there is evidence of harm to 
multiple receptors in the Study Area from exposure to multiple COPECs.  However, the 
magnitude of response is highest in the tributaries and the Turning Basin, primarily due to 
exposure to PAHs and PCBs through direct contact or dietary exposure, respectively, with 
some contribution from copper, lead, and dioxins/furans through these exposure pathways.  
Although there is some evidence of harm in CM 0 – 2, based on some LOEs, the overall 
WOE evaluation indicates that the magnitude of response is lower in this segment of the 
Study Area.  These overall conclusions represent the quantitative evaluation of multiple 
LOEs, representing exposure to multiple COPECs through a number of pathways to 
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representative receptor classes that fully represent the ecological community found in the 
Study Area.  These quantitative evaluations used a robust chemical and biological dataset that 
fully evaluated the bioavailability and concentration-effect relationships for the large 
number of COPECs identified through a rigorous screening process.  As a consequence, 
uncertainty in the results of this risk assessment are minimized, particularly with respect to 
the contributions from exposure to the large number of COPECs.  Therefore, overall 
conclusions regarding the risks associated with exposure to the COPECs as summarized 
above for specific segments of the Study Area are well-supported, and can be used to 
optimize risk management decisions in the future for the Study Area. 
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Table 2-1
Secchi Depth and Sulfide Data Summary and Analysis

Station1
Water Column Depth 

(feet)

Average Secchi Depth 
Disappearance 

(feet)2

Water Surface 
Elevation 

(feet)3 Date Time

DK037SG4 1.1 1.1 -1.543 5/20/2014 6:51
EK076SG 2.3 1.4 1.351 5/30/2014 10:15
MC023SG 3.4 2.6 1.57 5/29/2014 9:27
EB036SG 4.3 1.2 -0.454 6/2/2014 9:54
NC154SG 4.4 2.8 -1.243 6/4/2014 9:21
NC180SG 4.4 1.8 0.519 6/10/2014 9:33
MC005SG 4.9 2.7 2.5725 5/28/2014 9:45
MC017SG 5.4 4.1 1.235 5/27/2014 10:24
NC065SG 5.4 1.8 0.8525 6/3/2014 12:15
EK072SG 5.7 2.6 -1.966 5/22/2014 11:12
EK065SG 7.3 4.7 -1.1445 5/23/2014 10:03
EK057SG 7.4 2.7 1.191 6/13/2014 12:03
WC012SG 8.2 3.9 -2.194 5/22/2014 10:48
EB006SG 10 2.5 -2.394 5/21/2014 9:54
NC153SG 13.6 3.7 0.219 6/9/2014 9:27
NC071SG 14 2.7 -0.7185 6/2/2014 9:33
NC168SG 14.6 4.2 0.837 5/30/2014 9:42
DK040SG 15.7 1.9 -1.833 6/9/2014 12:51
NC293SG 16.1 1.5 -1.0285 6/5/2014 9:45
EK059SG 17.2 4.8 -0.443 5/20/2014 11:18
DK001SG 17.5 4.5 0.066 5/23/2014 8:30
EK006SG 18.2 4.8 -1.9 5/21/2014 10:24
NC169SG 20.1 2.2 -0.054 6/5/2014 11:33
NC013SG 21.1 4.0 -1.1945 6/17/2014 9:09
NC181SG 21.1 2.5 0.053 6/4/2014 11:15
NC164SG 22.3 3.1 -0.6885 6/6/2014 8:09
NC174SG 22.7 3.4 -1.1375 6/6/2014 11:45
NC161SG 23.2 5.1 2.583 5/28/2014 9:54
NC158SG 23.5 4.5 2.096 6/12/2014 8:21
NC156SG 23.7 4.0 1.751 6/11/2014 9:51
NC162SG 24 4.5 1.729 6/13/2014 8:33
NC167SG 24.1 2.5 -0.7715 6/10/2014 11:33
NC046SG 24.5 4.6 1.445 5/29/2014 9:18
NC037SG 25 2.3 0.2945 6/3/2014 11:15
NC165SG 25.6 4.2 0.8225 6/12/2014 11:33
WC010SG 27.5 3.0 0.2065 6/11/2014 11:33
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Table 2-1
Secchi Depth and Sulfide Data Summary and Analysis

Notes:
1 = See Figure 4-4 for station location.

Acronyms:
mg/L = milligrams per liter
R = sulfide data rejected based on data validation
TU = toxic unit

References:

2 = Orange shading indicates that the water column depth is much greater than the average Secchi depth disappearance of 3.3 
feet (the depth at which eel grass growth is light limited; NYSETF 2009).

Green shading indicates that the water column depth is not greater than the average Secchi depth disappearance of 3.3 feet (the 
depth at which eel grass growth is light limited; NYSETF 2009).
3 = Water surface elevation or tide elevation—based on measurements made with National Grid WinSitu Logger.
4 = Water column depth too shallow to be light limiting.

NYSETF (New York State Eelgrass Task Force), 2009.  Final Report of the New York State Eelgrass Task Force: Recommendations 
to the New York State Governor and Legislature .  December 2009.
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 Table 3-1 
 Newtown Creek Ecological Data Quality Objectives, Data Needs, Assessment and Measurement Endpoints, and Risk Questions for the Baseline Ecological Risk Assessment 

Baseline Ecological Risk Assessment  October 2018 
Newtown Creek RI/FS 1 of 4 181037-01.01 

Receptor Group 
Assessment 

Endpoint 
Representative 

Receptor 
Candidate  

Measurement Endpoint Data Quality Objective 
Use in Ecological Risk  

Assessment Risk Question Data Need 
Background or 

Reference 

Aquatic plants 
Survival and 

growth of aquatic 
plants 

Phytoplankton Contaminant concentrations in 
surface water 

Evaluate the potential effects of 
contaminants on phytoplankton 

Comparison of contaminant 
concentrations in surface water to 
surface water toxicity-based 
values for phytoplankton 

Are the levels of contaminants in surface 
water from the Study Area greater than 
surface water toxicity-based values for the 
survival or growth of phytoplankton? 

Contaminant 
concentrations in surface 
water  

Background 

Aquatic 
macrophytes None – qualitative only 

Qualitatively evaluate the potential 
for exposure of aquatic macrophytes 
to contaminants in water and 
sediments of the Study Area 

Qualitative evaluation of exposure 
potential to contaminants in 
surface water and surface 
sediments 

Do aquatic macrophytes occur in the 
Study Area to the extent that exposure to 
contaminants in surface water and surface 
sediments may impair survival and growth? 

Qualitative evaluation of 
exposure potential for 
aquatic plants 

N/A 

Zooplankton 
Survival, growth, 
and reproduction 

of zooplankton 
Zooplankton Contaminant concentrations in 

surface water 
Evaluate the potential effects of 
contaminants on zooplankton 

Comparison of contaminant 
concentrations in surface water to 
surface water toxicity-based 
values for zooplankton 

Are the levels of contaminants in surface 
water from the Study Area greater than 
surface water toxicity-based values for the 
survival, growth, or reproduction of 
zooplankton? 

Contaminant 
concentrations in surface 
water 

Background 

Bivalves1 
Survival, growth, 
and reproduction 

of bivalves 
Mussels 

Contaminant concentrations in 
surface water 

Evaluate the potential effects of 
contaminants on bivalves  

Comparison of contaminant 
concentrations in surface water to 
surface water toxicity-based 
values for bivalves 

Are the levels of contaminants in surface 
water from the Study Area greater than 
surface water toxicity-based values for the 
survival, growth, or reproduction of 
bivalves? 

Contaminant 
concentrations in surface 
water 

Background 

Selected bioaccumulative 
contaminant concentrations in tissue 

Evaluate the bioaccumulation of 
contaminants by bivalves in the 
Study Area and provide input to food 
web model  

Comparison of contaminant 
concentrations in mussel tissue to 
critical body residues for bivalves 
and for input into food web 
models for selected avian and 
mammalian receptors 

Is the accumulation of bioaccumulative 
contaminants in mussels sufficient to cause 
adverse effects to Study Area bivalves?  
Are the levels of contaminants in the 
mussels from the Study Area sufficiently 
elevated to adversely affect the survival, 
growth, or reproduction of selected avian 
and mammalian receptors? 

Contaminant 
concentrations in mussel 
tissue 

N/A 
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Receptor Group 
Assessment 

Endpoint 
Representative 

Receptor 
Candidate  

Measurement Endpoint Data Quality Objective 
Use in Ecological Risk  

Assessment Risk Question Data Need 
Background or 

Reference 

Benthic 
macroinvertebrates 

(BMI) 

Survival, growth, 
and reproduction 

of BMI 
BMI 

Contaminant concentrations in 
surface water, surface sediment, and 
porewater 

Evaluate the potential effects of 
contaminants on BMI 

Comparison of contaminant 
concentrations in surface water, 
surface sediment, and porewater 
to benchmarks for benthic 
invertebrates 

Are the levels of contaminants in surface 
water, surface sediment, and porewater 
from the Study Area greater than 
benchmarks for the survival, growth, or 
reproduction of BMI? 

Contaminant 
concentrations in surface 
water, surface sediment, 
and porewater 

Background 

BMI community metrics associated 
with abundance and diversity 

Evaluate the abundance and diversity 
of the BMI community in the 
Study Area in comparison to that of 
reference and regional locations 

Comparison of metrics to 
reference locations 

Is the abundance and diversity of the BMI 
community in the Study Area similar to that 
of reference locations? 

BMI survey Reference 

Ampelisca or Leptocheirus 10-day 
laboratory toxicity tests (survival) 

Evaluate the toxicity of Study Area 
sediments to Ampelisca or 
Leptocheirus 

Comparison of survival of 
amphipods in Study Area 
sediments to reference area 
sediments  

Do Study Area surface sediments exhibit 
similar toxicity to Ampelisca or Leptocheirus 
as reference area sediments? 

Toxicity test Laboratory control2 
and reference 

Leptocheirus 28-day laboratory 
toxicity tests on survival, growth, and 
reproduction 

Evaluate the toxicity of Newtown 
Creek sediments to Leptocheirus 

Comparison of survival, growth, 
and reproduction of amphipods in 
Study Area sediments to reference 
area sediments 

Do Study Area surface sediments exhibit 
similar toxicity to Leptocheirus as reference 
area sediments? 

Toxicity test Laboratory control2 
and reference 

Bioaccumulation in 28-day laboratory 
bioaccumulation tests with Neanthes 
(formerly known as Nereis) 

Evaluate the bioaccumulation of 
contaminants by BMI in the Study 
Area and provide input to food web 
models 

Comparison of contaminant 
concentrations in tissue to critical 
body residues for BMI; input into 
food web models 

Is the accumulation of contaminants from 
Study Area surface sediments in Neanthes 
sufficient to cause adverse effects to 
receptors represented by test organisms, 
and to consumers of prey represented by 
test organisms?   

Bioaccumulation test Laboratory control2  

Epibenthic/decapod 
macroinvertebrates 

Survival, growth, 
and reproduction 

of blue crab 
Blue crab 

Contaminant concentrations in 
surface water 

Evaluate the potential effects of 
contaminants on blue crab  

Comparison of contaminant 
concentrations in surface water to 
surface water toxicity-based 
values for blue crab 

Are the levels of contaminants in surface 
water from the Study Area greater than 
surface water toxicity-based values for the 
survival, growth, or reproduction of blue 
crab? 

Contaminant 
concentrations in surface 
water 

Background 

Selected bioaccumulative 
contaminant concentrations in blue 
crab soft tissue 

Evaluate the potential effects of 
contaminants on epibenthic 
invertebrates in the Study Area; 
evaluate the relationship between 
sediment and blue crab contaminant 
concentrations, including calculation 
of BSAFs and including uncertainty 
analysis associated with various 
mathematical formulations of the 
relationship; and provide input to 
food web models  

Comparison of contaminant 
concentrations in tissue to critical 
body residues for invertebrates 
and for input into food web 
models 

Is the accumulation of bioaccumulative 
contaminants in blue crab tissues sufficient 
to cause adverse effects to blue crab, and to 
consumers of prey represented by crab?  

Contaminant 
concentrations in blue crab 
soft tissue 

Background 
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Receptor Group 
Assessment 

Endpoint 
Representative 

Receptor 
Candidate  

Measurement Endpoint Data Quality Objective 
Use in Ecological Risk  

Assessment Risk Question Data Need 
Background or 

Reference 

Amphibians and 
reptiles 

Survival, growth, 
and reproduction 
of amphibians and 

reptiles 

Amphibians and 
reptiles 

Qualitative general discussion 
regarding potential exposure of 
amphibians and reptiles and potential 
likelihood of effects to amphibians 
and reptiles from contaminants in the 
sediment and surface water in the 
Study Area  

Qualitatively evaluate the potential 
for exposure of amphibians and 
reptiles to contaminants in water and 
sediment of the Study Area  

Qualitative evaluation of exposure 
potential to contaminants in 
surface water and surface 
sediment 

Do amphibians and reptiles occur in or use 
the Study Area to the extent that exposure 
to contaminants in surface water and 
surface sediments may impair survival, 
growth, or reproduction? 

Qualitative evaluation of 
exposure potential for 
amphibians and reptiles  

N/A 

Fish3 

Survival, growth, 
and reproduction 

of resident fish 
and survival of 
migratory fish   

Fish (general) 

Contaminant concentrations in 
surface water and porewater 

Evaluate the potential effects of 
contaminants on fish in the Study 
Area 

Comparison of contaminant 
concentrations in surface water 
and porewater to surface water 
toxicity-based values for fish  

Are the levels of contaminants in surface 
water and porewater from the Study Area 
greater than surface water toxicity-based 
values for the survival, growth, or 
reproduction of fish?  

Contaminant 
concentrations in surface 
water and porewater 

Background 

Fish community metrics associated 
with abundance and diversity 

Fish community metrics associated 
with abundance and diversity in the 
Study Area and reference areas 

Evaluate qualitatively the 
abundance and diversity of the fish 
community in the Study Area creek 
in comparison to that of reference 
areas and regional locations 

Is the abundance and diversity of the fish 
community in the Study Area similar to that 
of reference area locations? 

Fish surveys in the 
Study Area and reference 
areas 

Reference 

Mummichog, and 
striped bass 

Contaminant concentrations in the 
diets of mummichog and striped bass   

Evaluate the dose received by fish 
through dietary exposures 

Food web modeling and 
comparison with TRVs 

Do the estimated average daily doses of 
selected bioaccumulative contaminants in 
the diets of the fish receptors exceed dose-
based TRVs for the survival, growth, and 
reproduction of resident fish, and the 
survival of migratory fish?  

Selected contaminant 
concentrations in BMI 
(based on the results of 
laboratory 
bioaccumulation tests), 
epibenthic decapods 
(based on field-collected 
blue crab), and fish (based 
on field-collected fish) 

Background 

       

Mummichog Contaminant concentrations in 
whole-body mummichog  

Evaluate the potential for 
contaminants to impact fish using the 
Study Area 

Comparison of contaminant 
concentrations in whole-body 
mummichog to critical body 
residues and for input into food 
web models 

Are the levels of contaminants in whole-
body mummichog from the Study Area 
greater than critical body residues for the 
survival, growth, and reproduction of fish, 
and to consumers of prey represented by 
mummichog? 

Contaminant 
concentrations in whole-
body mummichog 

Background 

Striped bass Contaminant concentrations in 
whole-body striped bass 

Evaluate the potential for 
contaminants to impact fish using the 
Study Area 

Comparison of contaminant 
concentrations in whole-body 
striped bass to critical body 
residues  

Are the levels of contaminants in whole-
body striped bass from the Study Area 
greater than critical body residues for the 
survival of migratory fish? 

Contaminant 
concentrations in whole-
body striped bass 

Background 
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Receptor Group 
Assessment 

Endpoint 
Representative 

Receptor 
Candidate  

Measurement Endpoint Data Quality Objective 
Use in Ecological Risk  

Assessment Risk Question Data Need 
Background or 

Reference 

Birds 

Survival, growth, 
and reproduction 

of piscivorous, 
invertivorous, and 
sediment-probing 

birds 

Birds (general) 
Avian community metrics associated 
with abundance and estimated 
diversity 

Avian community metrics associated 
with abundance and estimated 
diversity in the Study Area and 
reference areas 

Evaluate qualitatively the 
abundance and estimated diversity 
of the avian community in the 
Study Area in comparison to that 
of reference areas, and regional 
locations  

Is the abundance and estimated diversity of 
the avian community in the Study Area 
similar to that of reference locations? 

Avian surveys in the 
Study Area and reference 
areas 

Reference 

Belted kingfisher, 
double-crested 

cormorant, 
green heron, black-

crowned night heron, 
spotted sandpiper 

Contaminant concentrations in 
environmental media ingested by 
piscivorous, invertivorous, and 
sediment-probing birds 

Evaluate the dietary exposure to birds 
using the Study Area Food web modeling 

Are the levels of contaminants in the 
diets of the bird receptors from the 
Study Area (including invertebrates and 
whole-body fish) sufficiently elevated to 
adversely affect the survival, growth, or 
reproduction of avian receptors? 

Contaminant 
concentrations in surface 
water (drinking water), 
surface sediment 
(incidental ingestion), and 
prey (BMI, bivalves, blue 
crab, and whole-body fish4) 

Background 

Mammals 

Survival, growth, 
and reproduction 

of omnivorous 
mammals 

Raccoon 
Contaminant concentrations in 
environmental media ingested by 
omnivorous mammals 

Evaluate a range of dietary exposure 
to omnivorous mammals using the 
Study Area 

Food web modeling 

Are the levels of contaminants in the 
diets of the receptor mammals from the 
Study Area (including invertebrates and 
whole-body fish) sufficiently elevated to 
adversely affect the survival, growth, or 
reproduction of omnivorous mammals? 

Contaminant 
concentrations in surface 
water (drinking water), 
surface sediment 
(incidental ingestion), and 
prey (bivalves, blue crab, 
and whole-body fish5) 

Background 

Notes: 
1 = The exposure of bivalves to sediment will be discussed in the uncertainty section of the epibenthic bivalve risk assessment (see Section 7). 
2 = The purpose of the laboratory control is to assess the acceptability of the test and for normalizing test results. 
3 = The BERA Problem Formulation included spot as an additional species for evaluation based on the Phase 1 data collection.  However, only two spot were collected in the Study Area in Phase 2.  Therefore, risks to spot and to wildlife that might feed on spot are evaluated using other 
fish species collected in Phase 2.  To support the BERA, white perch fillet data collected as a surrogate for spot in the Baseline Human Health Risk Assessment were compared with striped bass fillet data.  
4 = Fish prey for the birds include mummichog and Atlantic menhaden. 
5 = Fish prey for the raccoon include mummichog, Atlantic menhaden, and striped bass (addressed in the uncertainty section of the wildlife risk assessment [see Section 11]).  
 
Acronyms: 
BERA = Baseline Ecological Risk Assessment 
BMI = benthic macroinvertebrate 
BSAF = biota sediment accumulation factor 
N/A = not applicable 
TRV = toxicity reference value 



Table 4-1
BERA Dataset Overview

Dataset Phase 1 Phase 2 National Grid
Study Area

Sediment X X X
Surface Water X X NA
Porewater NA X NA

Fish and Crab NA X NA
Polychaete (Sediment Bioaccumulation) NA X NA
Caged Mussels NA X NA

Benthic Toxicity NA X NA

Benthic Community X X NA
Fish Community N/A X NA
Shoreline X NA NA
Wildlife N/A X NA

Reference Areas
Sediment N/A X NA
Surface Water NA X NA
Porewater NA X NA

Fish and Crab NA X NA
Benthic Toxicity NA X NA

Benthic Community NA X NA
Fish Community NA X NA
Shoreline NA X NA
Wildlife NA X NA

Notes:

BERA = Baseline Ecological Risk Assessment
NA = not available
N/A = not applicable

X = data available for use in the BERA

Biota Tissue

Surveys

Biota Tissue

Surveys

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 4‐2
Surface Water Dataset Summary

Phase Task/Program Name Station Count1 Sample Count2

Study Area
Routine Surface Water 2012 – February 2/6/2012 – 2/12/2012 15 28
Routine Surface Water 2012 – March 3/19/2012 – 3/25/2012 15 27
Routine Surface Water 2012 – April 4/2/2012 – 4/8/2012 15 27
Routine Surface Water 2012 – May 5/6/2012 – 5/11/2012 15 27
Routine Surface Water 2012 – June 6/3/2012 – 6/8/2012 15 28
Routine Surface Water 2012 – July 7/8/2012 – 7/12/2012 15 27
Routine Surface Water 2012 – August 8/5/2012 – 8/15/2012 15 27
Routine Surface Water 2012 – September 9/9/2012 – 9/14/2012 15 27
Routine Surface Water 2012 – October 9/30/2012 – 10/5/2012 16 30
Routine Surface Water 2012 – November 11/11/2012 – 11/16/2012 16 30
Routine Surface Water 2012 – December 12/2/2012 – 12/7/2012 16 29
Routine Surface Water 2013 – January 1/6/2013 – 1/11/2013 16 28

Phase 2 Risk Surface Water Sampling 5/19/2014 – 8/7/2014 8 27
     Total Study Area 2/6/2012 – 8/7/2014 24 362
Reference Areas

Risk Surface Water Sampling – Westchester Creek 5/23/2014 – 8/8/2014 2 8
Risk Surface Water Sampling – Gerritsen Creek 5/27/2014 – 8/11/2014 2 8
Risk Surface Water Sampling – Head of Bay 5/28/2014 – 8/12/2014 2 8
Risk Surface Water Sampling – Spring Creek 5/29/2014 – 8/13/2014 2 7

     Total Reference Areas 5/23/2014 – 8/13/2014 8 31
Notes:

2 = At stations where water depths were shallower than 8 feet, one sample was collected at the mid‐point of the water column.

Phase 2

Phase 1

Date Range

1 = In Phase 1, surface water samples were collected at 15 stations from February through September 2012, and at 16 stations from October 2012 
through January 2013.  In Phase 2, surface water samples were collected at 8 stations in May 2014 and in August 2014.  The overall number of surface 
water stations for Phase 1 and Phase 2 is 24. 
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Table 4‐3
Surface Sediment Dataset Summary

Study Area
National Grid Greenpoint Energy Center Sediment 20101 6/21/10 – 6/25/10 31 31 31 N/A

Surface Sediments Spring 2012 and Work Plan Addendum 4/16/12 – 7/12/12 130 130 130 N/A
Surface Sediments Summer 20122 8/20/12 – 8/28/12 33 33 33 N/A
Occupational Exposure Surface Sediment Sampling 5/27/14 – 6/26/14 8 8 8 N/A
Point Sources Surface Sediment Sampling 6/6/14 – 6/26/14 27 27 27 N/A
Sediment Mound 5/29/14 – 6/25/14 4 4 4 N/A
Seepage, Passive Porewater, Surface Grab, Sediment Solids, and Water Samples 10/7/14 – 10/16/14 17 17 17 N/A
Surface Sediment Additional Benthic Community (Spring) 6/16/14 – 6/25/14 20 20 20 N/A
Surface Sediment Additional Benthic Community (Summer) 8/04/14 – 8/12/14 28 28 28 N/A
Surface Sediment Additional BHHRA Nearshore 6/9/14 – 6/25/14 15 15 15 N/A
Surface Sediment Additional Nearshore 6/4/14 – 6/26/14 23 23 23 N/A
Surface Sediment Confirmation of Contaminant Distribution 6/23/14 – 6/26/14 16 16 16 N/A
Surface Sediment Triad (Includes 13 Bioaccumulation Stations) 5/20/14 –6/17/14 36 36 36 N/A
Subsurface Sediment NYC Post Dredge Areas Sampling (0‐15 centimeter samples) 7/22/14 – 7/28/14  10 11 11 N/A

     Total Study Area 6/21/10 – 10/16/14 398 399 399 0
Reference Areas 3

Reference Area Surface Sediment Sampling – Gerritsen Creek 8 10 N/A 10
Reference Area Surface Sediment Sampling – Head of Bay 8 10 N/A 10
Reference Area Surface Sediment Sampling – Spring Creek 8 10 N/A 10
Reference Area Surface Sediment Sampling – Westchester Creek 8 10 N/A 10

     Total Reference Areas 5/27/14 – 6/26/14 32 40 N/A 40
Notes:
1 = Sediment samples were collected from two intervals: 0 to 10 cm and 10 to 20 cm; weighted‐average concentrations were calculated to represent a 0‐ to 15‐cm interval.
2 = Only ammonia as nitrogen, iron, manganese, and sulfide were analyzed.

BERA = Baseline Ecological Risk Assessment
BHHRA = Baseline Human Health Risk Assessment
cm = centimeter
COPEC = contaminant of potential ecological concern
N/A = not applicable

3 = Of the eight sediment stations collected from each reference area, six stations were triad and two locations were additional benthic community.  The two additional benthic community 
stations were sampled twice (spring and summer). Eight samples were collected in the spring and two samples were collected in the summer for a total of ten samples.

5/27/14 – 6/26/14

Date Range
COPEC 
ScreenProgram Task

Station 
Count

Sample 
Count

Sample Count by BERA 
Purpose/Use

Comparison to 
Study Area

Phase 1

Phase 2

Phase 2

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1
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Table 4‐4
Sediment Quality Triad Porewater Dataset Summary

Collection Method Collection/Analytical Facility Parameters Date Range Study Area Sample Count Reference Area Sample Count

Nitrogen‐filled glovebox in the field Anchor QEA
pH, oxidation‐reduction potential, 
temperature, and conductivity

5/20/2014 –  8/8/2014 36 24

Solid‐phase microextraction fibers in beakers synoptic 
with sediment toxicity test beakers

EnviroSystems Inc. and SGS North America Pesticides and TPCB congeners 5/20/2014 – 6/20/2014 34 for pesticides and 36 for PCBs1 23 for pesticides and 24 for PCBs1

Solid‐phase microextraction fibers  Energy and Environmental Research Center TPAH (34) 5/20/2014 – 6/20/2014 35 2 24

Mini‐peepers in beakers synoptic with sediment toxicity 
test beakers

EnviroSystems Inc. Metals 5/20/2014 – 6/20/2014 36 24

Centrifugation under nitrogen Alpha Analytical
Metals, ammonia, sulfide, and other 

conventionals
5/20/2014 – 6/20/2014 36 24

Notes:

Acronyms:
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
SPME = solid‐phase microextraction
TPAH = total polycyclic aromatic hydrocarbons

1 = The sample count differences are due to missing pesticide data for two Study Area stations (MC017SG and NC174SG), and one reference area station (WE012SG); the pesticide results could not be reported for these stations due to inconsistencies in SPME fiber volumes.
2 = The sample count for TPAH is lower due to missing data for NC013SG.

Baseline Ecological Risk Assessment
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Table 4‐5
Study Area and Reference Area Tissue Composites

Mummichog 
Composites3

Atlantic Menhaden 
Composites4

Caged Bivalve 
Composites5

Polychaete 
Composites

Whole Body 
(Smaller)

Whole 
Body 

(Larger)

Combined Muscle, 
Hepatopancreas, 

Carcass

Total Number of 
Composite 
Samples

Whole 
Body

Combined 
Fillet and 
Carcass

Total Number 
of Composite 

Samples Whole Body Whole Body Whole Body Whole Body
Study Area

Fish Sampling Zone 1 2 2 0 4 1 3 4 4 4 3 2
Fish Sampling Zone 2 2 2 0 4 4 1 5 4 4 1 1
Fish Sampling Zone 3 4 0 0 4 1 3 4 4 4 2 3
Fish Sampling Zone 4a 3 1 0 4 4 1 5 4 4 2 3
Fish Sampling Zone 4b 2 2 0 4 4 1 5 4 4 0 1
Fish Sampling Zone 5 2 2 0 4 4 1 5 4 4 2 3

     Total Study Area N/A N/A N/A 24 N/A N/A 28 24 24 10 13
Reference Area

Gerritsen Creek 3 0 2 5 0 5 5 5 5 0 0
Head of Bay 0 0 5 5 0 6 6 5 5 0 0
Spring Creek 0 0 5 5 0 4 4 5 5 0 0
Westchester Creek 3 2 0 5 0 5 5 5 5 0 0

     Total Reference Areas N/A N/A N/A 20 N/A N/A 20 20 20 0 0
Notes:

4 = Atlantic menhaden composites for the BERA are whole‐body composites; each composite consisted of five individual fish.

Acronyms:
BERA = Baseline Ecological Risk Assessment
cm = centimeter
mm = millimeter
N/A = not applicable

2 = Striped bass composites for the BERA are a combination of whole‐body fish and composites consisting of fillet and carcass; fillet composites shared with BHHRA; each composite consisted of five individual fish. 
3 = Mummichog composites for the BERA are whole‐body composites; due to the size range (44 – 93 mm), the number of individuals per composite ranged from 10 (larger size class) to more than 150 (smaller size class).

5 = Caged bivalve composites for the BERA are whole‐body tissue composites without the shell; each composite consisted of 20 to 30 mussels, except for one composite sample of 10 mussels due to mortality.  The composite sample with 10 
samples was retrieved 10 days after deployment and was not exposed for the entire 60‐day period.

Area

Blue Crab Composites1 Striped Bass Composites2

All tissue composites were created based on fish or crab size class.  A minimum of five individuals were targeted for each composite.  For the smaller blue crabs and mummichog, more than five individuals were needed to reach a target 
tissue weight for chemical analysis (see species‐specific notes).
1 = Blue crab composites for the BERA are a combination of smaller whole‐body crabs (targeted; carapace width less than 10 cm), larger whole‐body crabs (carapace width greater than 10 cm), and composites consisting of hepatopancreas, 
muscle, and carcass for larger crabs (analyzed as separate composites; mathematically combined muscle + hepatopancreas + carcass for BERA risk analyses); hepatopancreas and muscle composites shared with BHHRA.  Larger blue crab 
composites consisted of five individuals per composite; smaller blue crab composites mostly consisted of five individuals per composite, with a few consisting of six to eight individuals per composite.
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Table 4‐6
Method Selection Hierarchy

Phase 1 Phase 2 National Grid
Polycyclic Aromatic Hydrocarbon Method Selection

1 8270CSIM 8270DMSIM 8270C
2 8270C 8270DM ‐‐

Pesticide Method Selection
1 1,699 1,699 8,081
2 8,081 ‐‐ ‐‐ 

Hexachlorobenzene
1 1,699 1,699 8,270
2 8,270 8,270 ‐‐
3 ‐‐ 8,081 ‐‐

Note:
‐‐ = no data

Hierarchy
Analytical Method
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Table 4‐7
Toxic Equivalency Factors

Chemical Class Compound CAS RN Mammalian1 Avian2 Fish2

2,3,7,8‐TCDD 1746‐01‐6 1 1 1
1,2,3,7,8‐PeCDD 40321‐76‐4 1 1 1
1,2,3,4,7,8‐HxCDD 39227‐28‐6 0.1 0.05 0.5
1,2,3,7,8,9‐HxCDD 19408‐74‐3 0.1 0.1 0.01
1,2,3,6,7,8‐HxCDD 57653‐85‐7 0.1 0.01 0.01
1,2,3,4,6,7,8‐HpCDD 35822‐46‐9 0.01 0.001 0.001
OCDD 3268‐87‐9 0.0003 0.0001 0.0001
2,3,7,8‐TCDF 51207‐31‐9 0.1 1 0.05
1,2,3,7,8‐PeCDF 57117‐41‐6 0.03 0.1 0.05
2,3,4,7,8‐PeCDF 57117‐31‐4 0.3 1 0.5
1,2,3,4,7,8‐HxCDF 70648‐26‐9 0.1 0.1 0.1
1,2,3,7,8,9‐HxCDF 72918‐21‐9 0.1 0.1 0.1
1,2,3,6,7,8‐HxCDF 57117‐44‐9 0.1 0.1 0.1
2,3,4,6,7,8‐HxCDF 60851‐34‐5 0.1 0.1 0.1
1,2,3,4,6,7,8‐HpCDF 67562‐39‐4 0.01 0.01 0.01
1,2,3,4,7,8,9‐HpCDF 55673‐89‐7 0.01 0.01 0.01
OCDF 39001‐02‐0 0.0003 0.0001 0.0001
3,3’,4,4’‐TCB (77) PCB‐077 0.0001 0.05 0.0001
3,4,4',5‐TCB (81) PCB‐081 0.0003 0.1 0.0005
2,3,3’,4,4’‐PeCB (105) PCB‐105 0.00003 0.0001 0.000005
2,3,4,4’,5‐PeCB (114) PCB‐114 0.00003 0.0001 0.000005
2,3’,4,4’,5‐PeCB (118) PCB‐118 0.00003 0.00001 0.000005
2’,3,4,4’,5‐PeCB (123) PCB‐123 0.00003 0.00001 0.000005
3,3’,4,4’,5‐PeCB (126) PCB‐126 0.1 0.1 0.005
2,3,3’,4,4’,5’‐HxCB (156) PCB‐156 0.00003 0.0001 0.000005
2,3,3’,4,4’,5‐HxCB (157) PCB‐157 0.00003 0.0001 0.000005
2,3’,4,4’,5,5’‐HxCB (167) PCB‐167 0.00003 0.00001 0.000005
3,3’,4,4’,5,5’‐HxCB (169) PCB‐169 0.03 0.001 0.00005
2,3,3’,4,4’,5,5’‐HpCB (189) PCB‐189 0.00003 0.00001 0.000005
2,2’,3,3’,4,4’,5‐HpCB (170) PCB‐170 NA NA NA
2,2’,3,4,4’,5,5’‐HpCB (180) PCB‐180 NA NA NA

Notes:

Acronyms:
NA = not available
PCB = polychlorinated biphenyl

2 = Van den Berg et al. (Van den Berg, M., L.S, Birnbaum, A.T. Bosveld, B. Brunstrom, P. Cook, M. Feeley, J.P. Giesy, A. 
Hanberg, R. Hasegawa, S.W. Kennedy, T. Kubiak, J.C. Larsen, F.X. Rolaf van Leeuwen, A.K. Djien Liem, C. Nolt, R.E. Peterson, L. 
Poellinger, S. Safe, D. Schrenk, D. Tillitt, M. Tysklind, M. Younes, F. Waern, and T. Zacharewski), 1998.  Toxic equivalency 
factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and Wildlife.  Environmental Health Perspectives  106(12):775–792.

Toxic Equivalency Factor

Dioxins

Furans

Coplanar PCBs

1 = Van den Berg, M., et al., 2006.  The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin‐like Compounds. Toxicological Science  93(2):223‐241.
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Table 4‐8
Data Treatment Rules for Reconstituted Concentrations 

Use

Reconstituted Muscle, 
Hepatopancreas, and 

Carcass Data Treatment Non‐detect Value Data Usability

Individual concentration U = 1/2 RL N/A
KM RL RL Primary selection
U = 1/2 RL Secondary selection
U = 1/2 MDL Used in calculation of U=0 totals
U = 0 MDL N/A

KM MDL MDL Primary selection
U = 0 MDL Secondary selection

Notes:
U = 0 = Non‐detect values are treated as zero.
U = 1/2 = Non‐detect values are treated as 1/2 the MDL or RL.

Acronyms:
KM = Kaplan‐Meier 
MDL = method detection limit
N/A = not applicable
RL = reporting limit
SLERA = Screening Level Ecological Risk Assessment

Phase 2 SLERA
Summed concentration

Baseline Risk Analyses
Individual concentration

Summed concentration
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Table 5-1
Phase 2 SLERA Surface Water Screening Levels

Group Chemical Units Fraction CAS RN

USEPA Region III BTAG
Marine Screening 

Benchmarks
(USEPA 2006a) Note

NYSDEC Saline 
Surface Waters
(NYSDEC 1998) Note

National 
Recommended Water 

Quality Criteria 
(USEPA 2015) Note

USEPA Region III BTAG
Freshwater Screening 

Benchmarks
(USEPA 2006b) Note

Selected Ecological 
Surface Water 

Screening Levels Reference
CONV Ammonia Unionized mg/L T 7664-41-7UI 0.005 -- -- -- -- -- -- -- 0.005 USEPA 2006a
CONV Cyanide mg/L T 57-12-5 0.001 -- 0.001 -- 0.001 a -- -- 0.001 USEPA 2006a
HERB 2,2-Dichloropropionic acid (Dalapon) µg/L T 75-99-0 -- -- -- -- -- -- -- -- -- --
HERB 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) µg/L T 93-76-5 -- -- -- -- -- -- 686 -- 686 USEPA 2006b
HERB 2,4,5-TP (Silvex) µg/L T 93-72-1 -- -- -- -- -- -- 30 -- 30 USEPA 2006b
HERB 2,4-D (2,4-Dichlorophenoxyacetic acid) µg/L T 94-75-7 -- -- -- -- -- -- -- -- -- --
HERB 2,4-DB (2,4-D derivative) µg/L T 94-82-6 -- -- -- -- -- -- -- -- -- --
HERB Dicamba µg/L T 1918-00-9 -- -- -- -- -- -- -- -- -- --
HERB Dichlorprop µg/L T 120-36-5 -- -- -- -- -- -- -- -- -- --
HERB Dinoseb µg/L T 88-85-7 -- -- -- -- -- -- 0.05 -- 0.05 USEPA 2006b
HERB Mecoprop (MCPP) µg/L T 93-65-2 -- -- -- -- -- -- -- -- -- --
HERB Mephanac (MCPA) µg/L T 94-74-6 -- -- -- -- -- -- -- -- -- --
MET Aluminum µg/L T 7429-90-5 -- -- -- -- 87 b 87 -- 87 USEPA 2015
MET Antimony µg/L T 7440-36-0 500 -- -- -- -- -- -- -- 500 USEPA 2006a
MET Arsenic µg/L T 7440-38-2 12.5 -- 36 -- 36 -- -- -- 12.5 USEPA 2006a
MET Barium µg/L T 7440-39-3 -- -- -- -- -- -- 4 -- 4 USEPA 2006b
MET Beryllium µg/L T 7440-41-7 -- -- -- -- -- -- 0.66 -- 0.66 USEPA 2006b
MET Cadmium µg/L T 7440-43-9 0.12 -- 7.7 -- 8.8 -- -- -- 0.12 USEPA 2006a
MET Chromium µg/L T 7440-47-3 57.5 -- 50 -- 50 c -- -- 57.5 USEPA 2006a
MET Cobalt µg/L T 7440-48-4 -- -- -- -- -- -- 23 -- 23 USEPA 2006b
MET Iron µg/L T 7439-89-6 -- -- -- -- -- -- 300 -- 300 USEPA 2006b
MET Manganese µg/L T 7439-96-5 -- -- -- -- -- -- 120 -- 120 USEPA 2006b
MET Mercury µg/L T 7439-97-6 0.016 -- 0.0026 -- 0.94 -- -- -- 0.016 USEPA 2006a
MET Silver µg/L T 7440-22-4 0.23 -- -- -- -- -- -- -- 0.23 USEPA 2006a
MET Thallium µg/L T 7440-28-0 21.3 -- -- -- -- -- -- -- 21.3 USEPA 2006a
MET Tin µg/L T 7440-31-5 -- -- -- -- -- -- 73 -- 73 USEPA 2006b
MET Vanadium µg/L T 7440-62-2 -- -- -- -- -- -- 20 -- 20 USEPA 2006b
METDISS Copper µg/L D 7440-50-8 3.1 -- 5.6 -- 3.1 -- -- -- 3.1 USEPA 2006a
METDISS Lead µg/L D 7439-92-1 8.1 -- 8 -- 8.1 -- -- -- 8.1 USEPA 2006a
METDISS Nickel µg/L D 7440-02-0 8.2 -- 8.2 -- 8.2 -- -- -- 8.2 USEPA 2006a
METDISS Selenium µg/L D 7782-49-2 71 -- -- -- 71 -- -- -- 71 USEPA 2006a
METDISS Zinc µg/L D 7440-66-6 81 -- 66 -- 81 -- -- -- 81 USEPA 2006a
METORG Methyl mercury µg/L T 22967-92-6 -- -- -- -- 0.94 -- 0.004 -- 0.94 USEPA 2015
PAH 2,3,5-Trimethylnaphthalene (1,6,7-Trimethylnaphthalene) µg/L T 2245-38-7 -- -- -- -- -- -- -- -- -- --
PAH 2,6-Dimethylnaphthalene µg/L T 581-42-0 -- -- -- -- -- -- -- -- -- --
PAH 2-Methylnaphthalene µg/L T 91-57-6 4.2 -- 4.2 -- -- -- -- -- 4.2 USEPA 2006a
PAH Acenaphthene µg/L T 83-32-9 6.6 -- 6.6 -- -- -- -- -- 6.6 USEPA 2006a
PAH Benzo(j,k)fluoranthene µg/L T BKJFLANTH -- -- -- -- -- -- -- -- -- --
PAH Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene µg/L T 215-58-753-70-3 -- -- -- -- -- -- -- -- -- --
PAH Fluorene µg/L T 86-73-7 2.5 -- 2.5 -- -- -- -- -- 2.5 USEPA 2006a
PAH Naphthalene µg/L T 91-20-3 1.4 -- 16 -- -- -- -- -- 1.4 USEPA 2006a
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Table 5-1
Phase 2 SLERA Surface Water Screening Levels

Group Chemical Units Fraction CAS RN

USEPA Region III BTAG
Marine Screening 

Benchmarks
(USEPA 2006a) Note

NYSDEC Saline 
Surface Waters
(NYSDEC 1998) Note

National 
Recommended Water 

Quality Criteria 
(USEPA 2015) Note

USEPA Region III BTAG
Freshwater Screening 

Benchmarks
(USEPA 2006b) Note

Selected Ecological 
Surface Water 

Screening Levels Reference

PAH Phenanthrene µg/L T 85-01-8 1.5 -- 1.5 -- -- -- -- -- 1.5 USEPA 2006a
PCB Aroclor 1221 µg/L T 11104-28-2 -- -- -- -- -- -- 0.000074 -- 0.000074 USEPA 2006b
PCB Aroclor 1242 µg/L T 53469-21-9 -- -- -- -- -- -- 0.000074 -- 0.000074 USEPA 2006b
PCB Aroclor 1248 µg/L T 12672-29-6 -- -- -- -- -- -- 0.000074 -- 0.000074 USEPA 2006b
PCB Aroclor 1254 µg/L T 11097-69-1 -- -- -- -- -- -- 0.000074 -- 0.000074 USEPA 2006b
PCB Aroclor 1260 µg/L T 11096-82-5 -- -- -- -- -- -- 0.000074 -- 0.000074 USEPA 2006b
PCB Total PCB Aroclors µg/L T tPCB_0N -- -- -- -- 0.03 -- 0.000074 -- 0.03 USEPA 2015
PCBCONG Total PCB Congeners ng/L T tPCBCong_0N -- -- -- -- 30 -- 0.074 -- 30 USEPA 2015
PEST Aldrin µg/L T 309-00-2 0.13 -- 0.001 d -- -- -- -- 0.13 USEPA 2006a
PEST Chlordane, alpha- (Chlordane, cis-) µg/L T 5103-71-9 -- -- -- -- 0.004 e 0.0022 e 0.004 USEPA 2015
PEST Chlordane, beta- (Chlordane, trans-) µg/L T 5103-74-2 -- -- -- -- 0.004 e 0.0022 e 0.004 USEPA 2015
PEST Dieldrin µg/L T 60-57-1 0.11 -- 0.001 d 0.0019 -- -- -- 0.11 USEPA 2006a
PEST Endosulfan sulfate µg/L T 1031-07-8 0.009 -- -- -- -- -- -- -- 0.009 USEPA 2006a
PEST Endosulfan, alpha- (I) µg/L T 959-98-8 -- -- 0.001 -- 0.0087 -- 0.051 -- 0.001 NYSDEC 1998
PEST Endosulfan, beta (II) µg/L T 33213-65-9 -- -- 0.001 -- 0.0087 -- 0.051 -- 0.001 NYSDEC 1998
PEST Endrin µg/L T 72-20-8 0.01 -- -- -- 0.0023 -- -- -- 0.01 USEPA 2006a
PEST Endrin aldehyde µg/L T 7421-93-4 -- -- -- -- -- -- -- -- -- --
PEST Endrin ketone µg/L T 53494-70-5 -- -- -- -- -- -- -- -- -- --
PEST Heptachlor µg/L T 76-44-8 -- -- -- -- 0.0036 -- 0.0019 -- 0.0036 USEPA 2015
PEST Heptachlor epoxide µg/L T 1024-57-3 -- -- -- -- 0.0036 -- 0.0019 -- 0.0036 USEPA 2015
PEST Hexachlorobenzene µg/L T 118-74-1 -- -- -- -- -- -- 0.0003 -- 0.0003 USEPA 2006b
PEST Hexachlorocyclohexane (BHC), alpha- µg/L T 319-84-6 25 -- -- -- -- -- -- -- 25 USEPA 2006a
PEST Hexachlorocyclohexane (BHC), beta- µg/L T 319-85-7 -- -- -- -- -- -- -- -- -- --
PEST Hexachlorocyclohexane (BHC), delta- µg/L T 319-86-8 -- -- -- -- -- -- 141 -- 141 USEPA 2006b
PEST Hexachlorocyclohexane (BHC), gamma- (Lindane) µg/L T 58-89-9 0.016 -- -- -- -- -- -- -- 0.016 USEPA 2006a
PEST Methoxychlor µg/L T 72-43-5 0.03 -- 0.03 -- 0.03 -- -- -- 0.03 USEPA 2006a
PEST Mirex µg/L T 2385-85-5 0.001 -- 0.001 -- 0.001 -- -- -- 0.001 USEPA 2006a
PEST Nonachlor, cis- µg/L T 5103-73-1 -- -- -- -- 0.004 e 0.0022 e 0.004 USEPA 2015
PEST Nonachlor, trans- µg/L T 39765-80-5 -- -- -- -- 0.004 e 0.0022 e 0.004 USEPA 2015
PEST Oxychlordane µg/L T 27304-13-8 -- -- -- -- -- -- 0.0022 e 0.0022 USEPA 2006b
PEST Total DDx µg/L T tDDT_0N -- -- 0.000011 f 0.001 g -- -- 0.000011 NYSDEC 1998
PEST Toxaphene µg/L T 8001-35-2 0.21 -- 0.005 -- 0.0002 -- -- -- 0.21 USEPA 2006a
SVOC 1,2,4,5-Tetrachlorobenzene µg/L T 95-94-3 129 -- -- -- -- -- -- -- 129 USEPA 2006a
SVOC 2,2'-Oxybis (2-choloropropane) µg/L T 39638-32-9 -- -- -- -- -- -- -- -- -- --
SVOC 2,4,5-Trichlorophenol µg/L T 95-95-4 12 -- -- -- -- -- -- -- 12 USEPA 2006a
SVOC 2,4,6-Trichlorophenol µg/L T 88-06-2 61 -- -- -- -- -- -- -- 61 USEPA 2006a
SVOC 2,4-Dichlorophenol µg/L T 120-83-2 -- -- -- -- -- -- 11 -- 11 USEPA 2006b
SVOC 2,4-Dimethylphenol µg/L T 105-67-9 -- -- -- -- -- -- -- -- -- --
SVOC 2,4-Dinitrophenol µg/L T 51-28-5 48.5 -- -- -- -- -- -- -- 48.5 USEPA 2006a
SVOC 2,4-Dinitrotoluene µg/L T 121-14-2 -- -- -- -- -- -- 44 -- 44 USEPA 2006b
SVOC 2,6-Dinitrotoluene µg/L T 606-20-2 -- -- -- -- -- -- 81 -- 81 USEPA 2006b
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Table 5-1
Phase 2 SLERA Surface Water Screening Levels

Group Chemical Units Fraction CAS RN

USEPA Region III BTAG
Marine Screening 

Benchmarks
(USEPA 2006a) Note

NYSDEC Saline 
Surface Waters
(NYSDEC 1998) Note

National 
Recommended Water 

Quality Criteria 
(USEPA 2015) Note

USEPA Region III BTAG
Freshwater Screening 

Benchmarks
(USEPA 2006b) Note

Selected Ecological 
Surface Water 

Screening Levels Reference

SVOC 2-Chlorophenol µg/L T 95-57-8 265 -- -- -- -- -- -- -- 265 USEPA 2006a
SVOC 2-Methylphenol (o-Cresol) µg/L T 95-48-7 1,020 -- -- -- -- -- -- -- 1,020 USEPA 2006a
SVOC 2-Nitroaniline µg/L T 88-74-4 -- -- -- -- -- -- -- -- -- --
SVOC 2-Nitrophenol µg/L T 88-75-5 2,940 -- -- -- -- -- -- -- 2,940 USEPA 2006a
SVOC 3,3'-Dichlorobenzidine µg/L T 91-94-1 73 -- -- -- -- -- -- -- 73 USEPA 2006a
SVOC 3-Nitroaniline µg/L T 99-09-2 -- -- -- -- -- -- -- -- -- --
SVOC 4-Bromophenyl-phenyl ether µg/L T 101-55-3 -- -- -- -- -- -- 1.5 -- 1.5 USEPA 2006b
SVOC 4-Chloro-3-methylphenol µg/L T 59-50-7 -- -- -- -- -- -- -- -- -- --
SVOC 4-Chloroaniline µg/L T 106-47-8 -- -- -- -- -- -- 232 -- 232 USEPA 2006b
SVOC 4-Nitrophenol µg/L T 100-02-7 71.7 -- -- -- -- -- -- -- 71.7 USEPA 2006a
SVOC Atrazine µg/L T 1912-24-9 -- -- -- -- -- -- 1.8 -- 1.8 USEPA 2006b
SVOC Benzaldehyde µg/L T 100-52-7 -- -- -- -- -- -- -- -- -- --
SVOC bis(2-Chloroethoxy)methane µg/L T 111-91-1 -- -- -- -- -- -- -- -- -- --
SVOC bis(2-Chloroethyl)ether µg/L T 111-44-4 -- -- -- -- -- -- -- -- -- --
SVOC bis(2-Ethylhexyl)phthalate µg/L T 117-81-7 -- -- -- -- -- -- 16 -- 16 USEPA 2006b
SVOC Butylbenzyl phthalate µg/L T 85-68-7 29.4 -- -- -- -- -- -- -- 29.4 USEPA 2006a
SVOC Caprolactam µg/L T 105-60-2 -- -- -- -- -- -- -- -- -- --
SVOC Dibenzofuran µg/L T 132-64-9 65 -- -- -- -- -- -- -- 65 USEPA 2006a
SVOC Diethyl phthalate µg/L T 84-66-2 75.9 -- -- -- -- -- -- -- 75.9 USEPA 2006a
SVOC Dimethyl phthalate µg/L T 131-11-3 580 -- -- -- -- -- -- -- 580 USEPA 2006a
SVOC Di-n-butyl phthalate µg/L T 84-74-2 3.4 -- -- -- -- -- -- -- 3.4 USEPA 2006a
SVOC Di-n-octyl phthalate µg/L T 117-84-0 -- -- -- -- -- -- 22 -- 22 USEPA 2006b
SVOC Hexachlorobutadiene (Hexachloro-1,3-butadiene) µg/L T 87-68-3 0.3 -- 0.3 -- -- -- -- -- 0.3 USEPA 2006a
SVOC Hexachlorocyclopentadiene µg/L T 77-47-4 0.07 -- 0.07 -- -- -- -- -- 0.07 USEPA 2006a
SVOC Hexachloroethane µg/L T 67-72-1 9.4 -- -- -- -- -- -- -- 9.4 USEPA 2006a
SVOC Isophorone µg/L T 78-59-1 129 -- -- -- -- -- -- -- 129 USEPA 2006a
SVOC Nitrobenzene µg/L T 98-95-3 66.8 -- -- -- -- -- -- -- 66.8 USEPA 2006a
SVOC n-Nitrosodi-n-propylamine µg/L T 621-64-7 120 -- -- -- -- -- -- -- 120 USEPA 2006a
SVOC n-Nitrosodiphenylamine µg/L T 86-30-6 33,000 -- -- -- -- -- -- -- 33,000 USEPA 2006a
SVOC Pentachlorophenol µg/L T 87-86-5 7.9 -- -- -- 7.9 -- -- -- 7.9 USEPA 2006a
SVOC Phenol µg/L T 108-95-2 58 -- -- -- -- -- -- -- 58 USEPA 2006a
VOC 1,1,1-Trichloroethane µg/L T 71-55-6 312 -- -- -- -- -- -- -- 312 USEPA 2006a
VOC 1,1,2,2-Tetrachloroethane µg/L T 79-34-5 90.2 -- -- -- -- -- -- -- 90.2 USEPA 2006a
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) µg/L T 76-13-1 -- -- -- -- -- -- -- -- -- --
VOC 1,1,2-Trichloroethane µg/L T 79-00-5 550 -- -- -- -- -- -- -- 550 USEPA 2006a
VOC 1,1-Dichloroethane µg/L T 75-34-3 -- -- -- -- -- -- 47 -- 47 USEPA 2006b
VOC 1,1-Dichloroethene µg/L T 75-35-4 2,240 -- -- -- -- -- -- -- 2,240 USEPA 2006a
VOC 1,2,3-Trichlorobenzene µg/L T 87-61-6 -- -- 5 -- -- -- 8 -- 5 NYSDEC 1998
VOC 1,2,4-Trichlorobenzene µg/L T 120-82-1 5.4 -- 5 -- -- -- -- -- 5.4 USEPA 2006a
VOC 1,2-Dibromo-3-chloropropane µg/L T 96-12-8 -- -- -- -- -- -- -- -- -- --
VOC 1,2-Dichlorobenzene µg/L T 95-50-1 42 -- 5 -- -- -- -- -- 42 USEPA 2006a
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Group Chemical Units Fraction CAS RN
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VOC 1,2-Dichloroethane µg/L T 107-06-2 1,130 -- -- -- -- -- -- -- 1,130 USEPA 2006a
VOC 1,2-Dichloroethene, cis- µg/L T 156-59-2 -- -- -- -- -- -- 970 h 970 USEPA 2006b
VOC 1,2-Dichloroethene, trans- µg/L T 156-60-5 -- -- -- -- -- -- 970 -- 970 USEPA 2006b
VOC 1,2-Dichloropropane µg/L T 78-87-5 2,400 -- -- -- -- -- -- -- 2,400 USEPA 2006a
VOC 1,3-Dichlorobenzene µg/L T 541-73-1 28.5 -- 5 -- -- -- -- -- 28.5 USEPA 2006a
VOC 1,3-Dichloropropene, cis- µg/L T 10061-01-5 7.9 i -- -- -- -- -- -- 7.9 USEPA 2006a
VOC 1,3-Dichloropropene, trans- µg/L T 10061-02-6 7.9 i -- -- -- -- -- -- 7.9 USEPA 2006a
VOC 1,4-Dichlorobenzene µg/L T 106-46-7 19.9 -- 5 -- -- -- -- -- 19.9 USEPA 2006a
VOC 2-Butanone (MEK) µg/L T 78-93-3 -- -- -- -- -- -- 14,000 -- 14,000 USEPA 2006b
VOC 2-Hexanone (Methyl butyl ketone) µg/L T 591-78-6 -- -- -- -- -- -- 99 -- 99 USEPA 2006b
VOC Acetone µg/L T 67-64-1 564,000 -- -- -- -- -- -- -- 564,000 USEPA 2006a
VOC Benzene µg/L T 71-43-2 110 -- 190 -- -- -- -- -- 110 USEPA 2006a
VOC Bromochloromethane µg/L T 74-97-5 -- -- -- -- -- -- -- -- -- --
VOC Bromodichloromethane µg/L T 75-27-4 -- -- -- -- -- -- -- -- -- --
VOC Bromoform (Tribromomethane) µg/L T 75-25-2 640 -- -- -- -- -- -- -- 640 USEPA 2006a
VOC Bromomethane (Methyl bromide) µg/L T 74-83-9 120 -- -- -- -- -- -- -- 120 USEPA 2006a
VOC Carbon disulfide µg/L T 75-15-0 -- -- -- -- -- -- 0.92 -- 0.92 USEPA 2006b
VOC Carbon tetrachloride (Tetrachloromethane) µg/L T 56-23-5 1,500 -- -- -- -- -- -- -- 1,500 USEPA 2006a
VOC Chlorobenzene µg/L T 108-90-7 25 -- 5 -- -- -- -- -- 25 USEPA 2006a
VOC Chloroethane µg/L T 75-00-3 -- -- -- -- -- -- -- -- -- --
VOC Chloroform µg/L T 67-66-3 815 -- -- -- -- -- -- -- 815 USEPA 2006a
VOC Chloromethane µg/L T 74-87-3 2,700 -- -- -- -- -- -- -- 2,700 USEPA 2006a
VOC Cyclohexane µg/L T 110-82-7 -- -- -- -- -- -- -- -- -- --
VOC Dibromochloromethane µg/L T 124-48-1 -- -- -- -- -- -- -- -- -- --
VOC Dichlorodifluoromethane µg/L T 75-71-8 -- -- -- -- -- -- -- -- -- --
VOC Dichloromethane (Methylene chloride) µg/L T 75-09-2 2,560 -- -- -- -- -- -- -- 2,560 USEPA 2006a
VOC Ethylbenzene µg/L T 100-41-4 25 -- 4.5 -- -- -- -- -- 25 USEPA 2006a
VOC Ethylene dibromide (1,2-Dibromoethane) µg/L T 106-93-4 -- -- -- -- -- -- -- -- -- --
VOC Isopropylbenzene (Cumene) µg/L T 98-82-8 -- -- -- -- -- -- 2.6 -- 2.6 USEPA 2006b
VOC Methyl acetate µg/L T 79-20-9 -- -- -- -- -- -- -- -- -- --
VOC Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) µg/L T 108-10-1 -- -- -- -- -- -- 170 -- 170 USEPA 2006b
VOC Methyl tert-butyl ether (MTBE) µg/L T 1634-04-4 -- -- -- -- -- -- 11,070 -- 11,070 USEPA 2006b
VOC Methylcyclohexane µg/L T 108-87-2 -- -- -- -- -- -- -- -- -- --
VOC Styrene µg/L T 100-42-5 910 -- -- -- -- -- -- -- 910 USEPA 2006a
VOC Tetrachloroethene (PCE) µg/L T 127-18-4 45 -- -- -- -- -- -- -- 45 USEPA 2006a
VOC Toluene µg/L T 108-88-3 215 -- 92 -- -- -- -- -- 215 USEPA 2006a
VOC Total Xylene µg/L T tXylene_0N 19 -- -- -- -- -- -- -- 19 USEPA 2006a
VOC Trichloroethene (TCE) µg/L T 79-01-6 -- -- -- -- -- -- 21 -- 21 USEPA 2006b
VOC Trichlorofluoromethane (Fluorotrichloromethane) µg/L T 75-69-4 -- -- -- -- -- -- -- -- -- --
VOC Vinyl acetate µg/L T 108-05-4 -- -- -- -- -- -- 16 -- 16 USEPA 2006b
VOC Vinyl chloride µg/L T 75-01-4 -- -- -- -- -- -- 930 -- 930 USEPA 2006b
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Table 5-1
Phase 2 SLERA Surface Water Screening Levels

Notes:
-- = no data
a = screening level for cyanide, free
b = screening level for aluminum (freshwater)
c = screening level for chromium VI
d = screening level for the protection of human health based on fish consumption
e = screening level for chlordane
f = screening level for the protection of wildlife   
g = screening level for 4,4'-DDT (p,p'-DDT)
h = screening level for 1,2-Dichloroethene, trans-
i = screening level for 1,3-dichloropropene

Acronyms: 
µg/L = microgram per liter
BTAG = Biological Technical Assistance Group
CAS RN = Chemical Abstracts Service Registry Number
CONV = conventionals
D = dissolved
DDx = 2,4′ and 4,4′-DDD, -DDE, -DDT
HERB = herbicide
MET = metal
METDISS = metal, dissolved
METORG = metal, organic
mg/L = milligram per liter
ng/L = nanogram per liter
NYSDEC = New York State Department of Environmental Conservation
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
PCBCONG = polychlorinated biphenyl congener
PEST = pesticide
SLERA = Screening Level Ecological Risk Assessment
SVOC = semivolatile organic compound
T = total
VOC = volatile organic compound
USEPA = U.S. Environmental Protection Agency

References:
NYSDEC (New York State Department of Environmental Conservation), 1998.  Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1 – Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations.  Including Errata Sheet 
(January 1999) and Addendum  (June 2004).  June 1998.
USEPA (U.S. Environmental Protection Agency), 2006a.  USEPA Region III Biological Technical Assistance Group (BTAG) Screening Benchmarks, Marine Benchmarks, Mid-Atlantic Risk Assessment .  July 2006.  Available from: http://www.epa.gov/reg3hscd/risk/eco/index.htm.
USEPA, 2006b.  USEPA Region 3 Biological Technical Assistance Group (BTAG) Screening Benchmarks, Freshwater Benchmarks, Mid Atlantic Risk Assessment .  July 2006.  Available from: http://www.epa.gov/reg3hscd/risk/eco/index.htm.
USEPA, 2015.  National Recommended Water Quality Criteria.  Available from: http://www.epa.gov/ost/criteria/wqctable/.
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Table 5-2
Phase 2 SLERA Sediment Screening Levels

Screening Level Selection Hierarchy

Group Chemical CAS RN

USEPA Region III 
BTAG Marine 

Sediment Screening 
Benchmarks 

(mg/kg)
(USEPA 2006) Note1

NYSDEC 
Saltwater 
Sediment 

Guidance Values 
(mg/kg)

(NYSDEC 2014) Note1

Lowest Screening 
Level from: 

USEPA 1999, 
Buchman 2008, 
and ODEQ 2001 

(mg/kg) Note1 Reference

USEPA Region 5 RCRA 
Ecological Sediment 

Screening Levels 
(mg/kg)

(USEPA 2003) Note1

CONV Cyanide 57-12-5 -- -- -- -- 0.1 -- USEPA 1999 0.0001 -- 0.1 -- USEPA 1999
DIOXFUR 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1746-01-6 0.00000085 -- 0.00000025 EqP 0.0000036 -- Buchman 2008 0.00000012 EqP 0.00000085 a USEPA 2006

HERB 2,2-Dichloropropionic acid (Dalapon) 75-99-0 -- -- -- -- -- -- -- -- -- -- -- --
HERB 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) 93-76-5 12.3 -- -- -- -- -- -- 58.7 EqP 12.3 -- USEPA 2006
HERB 2,4,5-TP (Silvex) 93-72-1 0.675 -- -- -- -- -- -- 0.675 EqP 0.675 -- USEPA 2006
HERB 2,4-D (2,4-Dichlorophenoxyacetic acid) 94-75-7 -- -- -- -- -- -- -- 1.273 EqP 1.273 EqP USEPA 2003
HERB 2,4-DB (2,4-D derivative) 94-82-6 -- -- -- -- -- -- -- -- -- -- -- --
HERB Dicamba 1918-00-9 -- -- 0.313 EqP -- -- -- -- -- 0.313 EqP NYSDEC 2014
HERB Dichlorprop 120-36-5 -- -- -- -- -- -- -- -- -- -- -- --
HERB Dinoseb 88-85-7 0.000611 -- -- -- -- -- -- 0.0145 EqP 0.000611 -- USEPA 2006
HERB Mecoprop (MCPP) 93-65-2 -- -- -- -- -- -- -- -- -- -- -- --
HERB Mephanac (MCPA) 94-74-6 -- -- -- -- -- -- -- -- -- -- -- --
MET Aluminum 7429-90-5 -- -- -- -- 18,000 -- Buchman 2008 -- -- 18,000 -- Buchman 2008
MET Antimony 7440-36-0 2 -- -- -- 2 -- USEPA 1999 -- -- 2 -- USEPA 2006
MET Arsenic 7440-38-2 7.24 -- 8.2 -- 6 -- USEPA 1999 9.79 -- 7.24 -- USEPA 2006
MET Barium 7440-39-3 -- -- -- -- 20 -- USEPA 1999 -- -- 20 -- USEPA 1999
MET Beryllium 7440-41-7 -- -- -- -- -- -- -- -- -- -- -- --
MET Cadmium 7440-43-9 0.68 -- 1.2 -- 0.7 -- ODEQ 2001 0.99 -- 0.68 -- USEPA 2006
MET Chromium 7440-47-3 52.3 -- 81 -- 8.1 -- USEPA 1999 43.4 -- 52.3 -- USEPA 2006
MET Cobalt 7440-48-4 50 -- -- -- 10 -- Buchman 2008 50 -- 50 -- USEPA 2006
MET Copper 7440-50-8 18.7 -- 34 -- 19 -- ODEQ 2001 31.6 -- 18.7 -- USEPA 2006
MET Iron 7439-89-6 20,000 -- -- -- 220,000 -- Buchman 2008 -- -- 20,000 -- USEPA 2006
MET Lead 7439-92-1 30.2 -- 47 -- 21 -- USEPA 1999 35.8 -- 30.2 -- USEPA 2006
MET Manganese 7439-96-5 460 -- -- -- 260 -- Buchman 2008 -- -- 460 -- USEPA 2006
MET Mercury 7439-97-6 0.13 -- 0.15 -- 0.1 -- ODEQ 2001 0.174 -- 0.13 -- USEPA 2006
MET Nickel 7440-02-0 15.9 -- 21 -- 16 -- ODEQ 2001 22.7 -- 15.9 -- USEPA 2006
MET Selenium 7782-49-2 2 -- -- -- 1 -- ODEQ 2001 -- -- 2 -- USEPA 2006
MET Silver 7440-22-4 0.73 -- 1 -- 0.5 -- USEPA 1999 0.5 -- 0.73 -- USEPA 2006
MET Thallium 7440-28-0 -- -- -- -- -- -- -- -- -- -- -- --
MET Tin 7440-31-5 -- -- -- -- 3.4 -- Buchman 2008 -- -- 3.4 -- Buchman 2008
MET Vanadium 7440-62-2 -- -- -- -- 57 -- ODEQ 2001 -- -- 57 -- ODEQ 2001
MET Zinc 7440-66-6 124 -- 150 -- 68 -- USEPA 1999 121 -- 124 -- USEPA 2006

METORG Methyl mercury 22967-92-6 -- -- -- -- 0.1 -- USEPA 1999 0.00001 EqP 0.1 -- USEPA 1999
PAH 1-Methylnaphthalene 90-12-0 -- -- -- -- -- -- -- -- -- -- -- --
PAH 1-Methylphenanthrene 832-69-9 -- -- -- -- -- -- -- -- -- -- -- --
PAH 2,3,5-Trimethylnaphthalene (1,6,7-Trimethylnaphthalene) 2245-38-7 -- -- -- -- -- -- -- -- -- -- -- --
PAH 2,6-Dimethylnaphthalene 581-42-0 -- -- -- -- -- -- -- -- -- -- -- --

Note1 Reference

1 2 43
Selected 

Ecological 
Sediment 

Screening Levels 
(mg/kg dry 

weight)2
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Table 5-2
Phase 2 SLERA Sediment Screening Levels

Screening Level Selection Hierarchy

Group Chemical CAS RN

USEPA Region III 
BTAG Marine 

Sediment Screening 
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(mg/kg)
(USEPA 2006) Note1

NYSDEC 
Saltwater 
Sediment 

Guidance Values 
(mg/kg)

(NYSDEC 2014) Note1

Lowest Screening 
Level from: 
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Buchman 2008, 
and ODEQ 2001 
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USEPA Region 5 RCRA 
Ecological Sediment 

Screening Levels 
(mg/kg)

(USEPA 2003) Note1
Note1 Reference

1 2 43
Selected 

Ecological 
Sediment 

Screening Levels 
(mg/kg dry 

weight)2

PAH 2-Methylnaphthalene 91-57-6 0.0202 -- -- -- 0.02 -- ODEQ 2001 0.0202 -- 0.0202 -- USEPA 2006
PAH Acenaphthene 83-32-9 0.00671 -- 4.91 EqP 0.007 -- ODEQ 2001 0.00671 -- 0.00671 -- USEPA 2006
PAH Acenaphthylene 208-96-8 0.00587 -- 4.52 EqP 0.006 -- ODEQ 2001 0.00587 -- 0.00587 -- USEPA 2006
PAH Anthracene 120-12-7 0.0469 -- 5.94 EqP 0.047 -- ODEQ 2001 0.0572 -- 0.0469 -- USEPA 2006
PAH Benzo(a)anthracene 56-55-3 0.0748 -- 8.41 EqP 0.075 -- ODEQ 2001 0.108 -- 0.0748 -- USEPA 2006
PAH Benzo(a)pyrene 50-32-8 0.0888 -- 9.64 EqP 0.089 -- ODEQ 2001 0.15 -- 0.0888 -- USEPA 2006
PAH Benzo(b)fluoranthene 205-99-2 -- -- 9.79 EqP 1.8 -- ODEQ 2001 10.4 EqP 9.79 EqP NYSDEC 2014
PAH Benzo(b,k)fluoranthene BKBFLANTH 0.0272 -- -- -- -- -- -- -- -- 0.0272 -- USEPA 2006
PAH Benzo(g,h,i)perylene 191-24-2 0.17 -- 10.95 EqP 0.67 -- ODEQ 2001 0.17 -- 0.17 -- USEPA 2006
PAH Benzo(j,k)fluoranthene BKJFLANTH -- -- 9.8 EqP -- -- -- -- -- 9.8 EqP NYSDEC 2014
PAH Chrysene 218-01-9 0.108 -- 8.43 EqP 0.107 -- ODEQ 2001 0.166 -- 0.108 -- USEPA 2006
PAH Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215-58-753-70-3 0.00622 -- 11.22 EqP 0.006 -- ODEQ 2001 0.033 -- 0.00622 -- USEPA 2006
PAH Dibenzo(a,h)anthracene 53-70-3 0.00622 -- 11.22 EqP 0.006 -- ODEQ 2001 0.033 -- 0.00622 -- USEPA 2006
PAH Fluoranthene 206-44-0 0.113 -- 7.08 EqP 0.113 -- ODEQ 2001 0.423 -- 0.113 -- USEPA 2006
PAH Fluorene 86-73-7 0.0212 -- 5.39 EqP 0.021 -- ODEQ 2001 0.0774 -- 0.0212 -- USEPA 2006
PAH Indeno(1,2,3-c,d)pyrene 193-39-5 0.017 -- 11.15 EqP 0.34 EqP USEPA 1999 0.2 -- 0.017 -- USEPA 2006
PAH Naphthalene 91-20-3 0.0346 -- 3.85 EqP 0.035 -- ODEQ 2001 0.176 -- 0.0346 -- USEPA 2006
PAH Perylene 198-55-0 -- -- 9.67 EqP -- -- -- -- -- 9.67 EqP NYSDEC 2014
PAH Phenanthrene 85-01-8 0.0867 -- 5.97 EqP 0.086 -- ODEQ 2001 0.204 -- 0.0867 -- USEPA 2006
PAH Pyrene 129-00-0 0.153 -- 6.98 EqP 0.152 -- ODEQ 2001 0.195 -- 0.153 -- USEPA 2006
PAH Total HPAH (10 of 17) tPAH_17_HM_0N 0.655 -- -- -- 0.655 -- ODEQ 2001 -- -- 0.655 -- USEPA 2006
PAH Total LPAH (7 of 17) tPAH_17_LM_0N 0.312 -- -- -- 0.312 -- ODEQ 2001 -- -- 0.312 -- USEPA 2006
PAH Total PAH (17) tPAH_17_0N 2.9 -- 4 -- 1.684 -- ODEQ 2001 -- -- 2.9 -- USEPA 2006

PCBCONG Total PCB Congeners tPCBCong_N 0.04 -- 0.1 -- 0.022 -- ODEQ 2001 0.0598 -- 0.04 -- USEPA 2006
PESTH 2,4'-DDD (o,p'-DDD) 53-19-0 -- -- -- -- -- -- -- -- -- 0.00122 b --
PESTH 2,4'-DDE (o,p'-DDE) 3424-82-6 -- -- -- -- -- -- -- -- -- 0.00207 b --
PESTH 2,4'-DDT (o,p'-DDT) 789-02-6 -- -- -- -- -- -- -- -- -- 0.00119 b --
PESTH 4,4'-DDD (p,p'-DDD) 72-54-8 0.00122 -- -- -- 0.001 -- ODEQ 2001 0.00488 -- 0.00122 -- USEPA 2006
PESTH 4,4'-DDE (p,p'-DDE) 72-55-9 0.00207 -- -- -- 0.0017 -- USEPA 1999 0.00316 -- 0.00207 -- USEPA 2006
PESTH 4,4'-DDT (p,p'-DDT) 50-29-3 0.00119 -- -- -- 0.001 -- ODEQ 2001 0.00416 -- 0.00119 -- USEPA 2006
PESTH Aldrin 309-00-2 0.002 -- -- -- 0.0095 -- Buchman 2008 0.002 -- 0.002 -- USEPA 2006
PESTH Chlordane, alpha- (Chlordane, cis-) 5103-71-9 -- -- 0.03165 EqP 0.0028 -- Buchman 2008 -- -- 0.03165 EqP; c NYSDEC 2014
PESTH Chlordane, beta- (Chlordane, trans-) 5103-74-2 -- -- 0.03165 EqP 0.0028 -- Buchman 2008 -- -- 0.03165 EqP; c NYSDEC 2014
PESTH Dieldrin 60-57-1 0.00072 -- 0.0031 EqP 0.0007 -- ODEQ 2001 0.0019 -- 0.00072 -- USEPA 2006
PESTH Endosulfan sulfate 1031-07-8 0.000357 EqP -- -- -- -- -- 0.0346 EqP 0.000357 EqP USEPA 2006
PESTH Endosulfan, alpha- (I) 959-98-8 0.0029 -- 0.00005 EqP -- -- -- 0.00326 EqP 0.0029 -- USEPA 2006
PESTH Endosulfan, beta (II) 33213-65-9 0.014 -- 0.00005 EqP -- -- -- 0.00194 EqP 0.014 -- USEPA 2006
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Table 5-2
Phase 2 SLERA Sediment Screening Levels

Screening Level Selection Hierarchy

Group Chemical CAS RN

USEPA Region III 
BTAG Marine 

Sediment Screening 
Benchmarks 

(mg/kg)
(USEPA 2006) Note1

NYSDEC 
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Selected 
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Sediment 

Screening Levels 
(mg/kg dry 
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PESTH Endrin 72-20-8 0.00267 -- 0.003 EqP -- -- -- 0.00222 -- 0.00267 -- USEPA 2006
PESTH Endrin aldehyde 7421-93-4 -- -- -- -- -- -- -- 0.48 EqP 0.48 EqP USEPA 2003
PESTH Endrin ketone 53494-70-5 -- -- -- -- -- -- -- -- -- -- -- --
PESTH Heptachlor 76-44-8 0.068 -- 0.036 EqP 0.0003 -- ODEQ 2001 0.0006 -- 0.068 -- USEPA 2006
PESTH Heptachlor epoxide 1024-57-3 0.0006 -- 0.0073 EqP -- -- -- 0.00247 -- 0.0006 -- USEPA 2006
PESTH Hexachlorobenzene 118-74-1 0.02 -- -- -- 0.0038 EqP USEPA 1999 0.02 -- 0.02 -- USEPA 2006
PESTH Hexachlorocyclohexane (BHC), alpha- 319-84-6 1.36 EqP -- -- -- -- -- 0.006 -- 1.36 EqP USEPA 2006
PESTH Hexachlorocyclohexane (BHC), beta- 319-85-7 0.005 -- -- -- -- -- -- 0.005 -- 0.005 -- USEPA 2006
PESTH Hexachlorocyclohexane (BHC), delta- 319-86-8 6.4 -- -- -- -- -- -- 71.5 EqP 6.4 -- USEPA 2006
PESTH Hexachlorocyclohexane (BHC), gamma- (Lindane) 58-89-9 0.00032 -- 0.0005 EqP 0.0003 -- ODEQ 2001 0.00237 -- 0.00032 -- USEPA 2006
PESTH Methoxychlor 72-43-5 0.0296 EqP 0.03 EqP -- -- -- 0.0136 EqP 0.0296 EqP USEPA 2006
PESTH Mirex 2385-85-5 0.007 -- 0.06 EqP -- -- -- -- -- 0.007 -- USEPA 2006
PESTH Nonachlor, cis- 5103-73-1 -- -- -- -- -- -- -- -- -- -- -- --
PESTH Nonachlor, trans- 39765-80-5 -- -- -- -- -- -- -- -- -- -- -- --
PESTH Oxychlordane 27304-13-8 -- -- -- -- -- -- -- -- -- -- -- --
PESTH Total DDx tDDTHR_0N -- -- 0.044 -- -- -- -- -- -- 0.044 -- NYSDEC 2014
PESTH Toxaphene 8001-35-2 0.536 EqP 0.027 EqP -- -- -- 0.000077 EqP 0.536 EqP USEPA 2006
SVOC 1,2,4,5-Tetrachlorobenzene 95-94-3 47 EqP 1.06 EqP -- -- -- 1.252 EqP 47 EqP USEPA 2006
SVOC 1,4-Dioxane 123-91-1 -- -- -- -- 0.587 EqP USEPA 1999 0.119 EqP 0.587 EqP USEPA 1999
SVOC 2,2'-Oxybis (2-choloropropane) 39638-32-9 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 2,3,4,6-Tetrachlorophenol 58-90-2 0.284 -- -- -- -- -- -- 0.129 EqP 0.284 -- USEPA 2006
SVOC 2,4,5-Trichlorophenol 95-95-4 0.819 EqP -- -- 0.003 -- ODEQ 2001 -- -- 0.819 EqP USEPA 2006
SVOC 2,4,6-Trichlorophenol 88-06-2 2.65 EqP -- -- 0.006 -- ODEQ 2001 0.208 EqP 2.65 EqP USEPA 2006
SVOC 2,4-Dichlorophenol 120-83-2 0.117 -- -- -- 0.000208 -- Buchman 2008 0.0817 EqP 0.117 -- USEPA 2006
SVOC 2,4-Dimethylphenol 105-67-9 0.029 -- -- -- 0.018 -- ODEQ 2001 0.304 EqP 0.029 -- USEPA 2006
SVOC 2,4-Dinitrophenol 51-28-5 -- -- -- -- -- -- -- 0.00621 EqP 0.00621 EqP USEPA 2003
SVOC 2,4-Dinitrotoluene 121-14-2 0.0416 -- -- -- 0.1887 EqP USEPA 1999 0.0144 EqP 0.0416 -- USEPA 2006
SVOC 2,6-Dinitrotoluene 606-20-2 -- -- -- -- 0.155025 EqP USEPA 1999 0.0398 EqP 0.155025 EqP USEPA 1999
SVOC 2-Chloronaphthalene 91-58-7 -- -- -- -- -- -- -- 0.417 EqP 0.417 EqP USEPA 2003
SVOC 2-Chlorophenol 95-57-8 0.344 EqP -- -- 0.000333 -- Buchman 2008 0.0319 EqP 0.344 EqP USEPA 2006
SVOC 2-Methylphenol (o-Cresol) 95-48-7 -- -- -- -- 0.008 -- ODEQ 2001 0.0554 EqP 0.008 -- ODEQ 2001
SVOC 2-Nitroaniline 88-74-4 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 2-Nitrophenol 88-75-5 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 3,3'-Dichlorobenzidine 91-94-1 2.06 EqP -- -- -- -- -- 0.127 EqP 2.06 EqP USEPA 2006
SVOC 3-Nitroaniline 99-09-2 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 4-Bromophenyl-phenyl ether 101-55-3 1.23 -- -- -- -- -- -- 1.55 EqP 1.23 -- USEPA 2006
SVOC 4-Chloro-3-methylphenol 59-50-7 -- -- -- -- -- -- -- 0.388 EqP 0.388 EqP USEPA 2003
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SVOC 4-Chloroaniline 106-47-8 -- -- -- -- -- -- -- 0.146 EqP 0.146 EqP USEPA 2003
SVOC 4-Chlorophenyl phenyl ether 7005-72-3 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 4-Nitroaniline 100-01-6 -- -- -- -- -- -- -- -- -- -- -- --
SVOC 4-Nitrophenol 100-02-7 -- -- -- -- -- -- -- 0.0133 EqP 0.0133 EqP USEPA 2003
SVOC Acetophenone 98-86-2 -- -- -- -- -- -- -- -- -- -- -- --
SVOC Atrazine 1912-24-9 0.00662 -- -- -- -- -- -- -- -- 0.00662 -- USEPA 2006
SVOC Benzaldehyde 100-52-7 -- -- -- -- -- -- -- -- -- -- -- --
SVOC Biphenyl (1,1'-Biphenyl) 92-52-4 1.22 -- -- -- -- -- -- -- -- 1.22 -- USEPA 2006
SVOC bis(2-Chloroethoxy)methane 111-91-1 -- -- -- -- -- -- -- -- -- -- -- --
SVOC bis(2-Chloroethyl)ether 111-44-4 -- -- -- -- -- -- -- 3.52 EqP 3.52 EqP USEPA 2003
SVOC bis(2-Ethylhexyl)phthalate 117-81-7 0.182 -- -- -- 0.1175 EqP USEPA 1999 0.182 -- 0.182 -- USEPA 2006
SVOC Butylbenzyl phthalate 85-68-7 16.8 EqP -- -- 0.063 -- ODEQ 2001 1.97 EqP 16.8 EqP USEPA 2006
SVOC Caprolactam 105-60-2 -- -- -- -- -- -- -- -- -- -- -- --
SVOC Dibenzofuran 132-64-9 7.3 EqP -- -- 0.11 -- ODEQ 2001 0.449 EqP 7.3 EqP USEPA 2006
SVOC Diethyl phthalate 84-66-2 0.218 EqP -- -- 0.006 -- ODEQ 2001 0.295 EqP 0.218 EqP USEPA 2006
SVOC Dimethyl phthalate 131-11-3 -- -- -- -- 0.006 -- ODEQ 2001 -- -- 0.006 -- ODEQ 2001
SVOC Di-n-butyl phthalate 84-74-2 1.16 EqP -- -- 0.058 -- ODEQ 2001 1.114 EqP 1.16 EqP USEPA 2006
SVOC Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 534-52-1 -- -- -- -- -- -- -- 0.104 EqP 0.104 EqP USEPA 2003
SVOC Di-n-octyl phthalate 117-84-0 -- -- -- -- 0.061 -- ODEQ 2001 40.6 EqP 0.061 -- ODEQ 2001
SVOC Hexachlorobutadiene (Hexachloro-1,3-butadiene) 87-68-3 -- -- 0.17 EqP 0.001 -- ODEQ 2001 0.0265 EqP 0.17 EqP NYSDEC 2014
SVOC Hexachlorocyclopentadiene 77-47-4 0.139 EqP 0.063 EqP 0.00665 EqP USEPA 1999 0.901 EqP 0.139 EqP USEPA 2006
SVOC Hexachloroethane 67-72-1 0.804 EqP -- -- 0.073 -- ODEQ 2001 0.584 EqP 0.804 EqP USEPA 2006
SVOC Isophorone 78-59-1 -- -- -- -- -- -- -- 0.432 EqP 0.432 EqP USEPA 2003
SVOC Nitrobenzene 98-95-3 -- -- -- -- 0.021 -- ODEQ 2001 0.145 EqP 0.021 -- ODEQ 2001
SVOC n-Nitrosodiphenylamine 86-30-6 422 EqP -- -- 0.028 -- ODEQ 2001 -- -- 422 EqP USEPA 2006
SVOC Pentachlorophenol 87-86-5 7.97 EqP 10.5 EqP 0.017 -- ODEQ 2001 23 EqP 7.97 EqP USEPA 2006
SVOC Phenol 108-95-2 0.42 -- -- -- 0.13 -- ODEQ 2001 0.0491 EqP 0.42 -- USEPA 2006
VOC 1,1,1-Trichloroethane 71-55-6 0.856 EqP -- -- -- -- -- 0.213 EqP 0.856 EqP USEPA 2006
VOC 1,1,2,2-Tetrachloroethane 79-34-5 0.202 EqP 0.27 EqP -- -- -- 0.85 EqP 0.202 EqP USEPA 2006
VOC 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 76-13-1 -- -- -- -- -- -- -- -- -- -- -- --
VOC 1,1,2-Trichloroethane 79-00-5 0.57 EqP -- -- -- -- -- 0.518 EqP 0.57 EqP USEPA 2006
VOC 1,1-Dichloroethane 75-34-3 -- -- -- -- -- -- -- 0.000575 EqP 0.000575 EqP USEPA 2003
VOC 1,1-Dichloroethene 75-35-4 2.78 EqP 2 EqP -- -- -- 0.0194 EqP 2.78 EqP USEPA 2006
VOC 1,2,3-Trichlorobenzene 87-61-6 0.858 -- -- -- -- -- -- -- -- 0.858 -- USEPA 2006
VOC 1,2,4-Trichlorobenzene 120-82-1 0.473 EqP 1 EqP 0.005 -- ODEQ 2001 5.062 EqP 0.473 EqP USEPA 2006
VOC 1,2-Dibromo-3-chloropropane 96-12-8 -- -- -- -- -- -- -- -- -- -- -- --
VOC 1,2-Dichlorobenzene 95-50-1 0.989 EqP 0.42 EqP 0.013 -- ODEQ 2001 0.294 EqP 0.989 EqP USEPA 2006
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VOC 1,2-Dichloroethane 107-06-2 -- -- -- -- -- -- -- 0.26 EqP 0.26 EqP USEPA 2003
VOC 1,2-Dichloroethene, cis- 156-59-2 1.05 d -- -- -- -- -- 0.654 EqP 1.05 d USEPA 2006
VOC 1,2-Dichloroethene, trans- 156-60-5 1.05 -- -- -- -- -- -- 0.654 EqP 1.05 -- USEPA 2006
VOC 1,2-Dichloropropane 78-87-5 -- -- -- -- -- -- -- 0.333 EqP 0.333 EqP USEPA 2003
VOC 1,3-Dichlorobenzene 541-73-1 0.842 EqP 1.06 EqP 0.17 -- ODEQ 2001 1.315 EqP 0.842 EqP USEPA 2006
VOC 1,3-Dichloropropene, cis- 10061-01-5 -- -- -- -- -- -- -- -- -- -- -- --
VOC 1,3-Dichloropropene, trans- 10061-02-6 -- -- -- -- -- -- -- -- -- -- -- --
VOC 1,4-Dichlorobenzene 106-46-7 0.46 EqP 0.58 EqP 0.11 -- ODEQ 2001 0.318 EqP 0.46 EqP USEPA 2006
VOC 2-Butanone (MEK) 78-93-3 -- -- -- -- -- -- -- 0.0424 EqP 0.0424 EqP USEPA 2003
VOC 2-Hexanone (Methyl butyl ketone) 591-78-6 -- -- -- -- -- -- -- 0.0582 EqP 0.0582 EqP USEPA 2003
VOC Acetone 67-64-1 -- -- -- -- 0.1997 EqP USEPA 1999 0.0099 EqP 0.1997 EqP USEPA 1999
VOC Benzene 71-43-2 0.137 EqP 0.23 EqP -- -- -- 0.142 EqP 0.137 EqP USEPA 2006
VOC Bromochloromethane 74-97-5 -- -- -- -- -- -- -- -- -- -- -- --
VOC Bromodichloromethane 75-27-4 -- -- -- -- -- -- -- -- -- -- -- --
VOC Bromoform (Tribromomethane) 75-25-2 1.31 EqP -- -- -- -- -- 0.492 EqP 1.31 EqP USEPA 2006
VOC Bromomethane (Methyl bromide) 74-83-9 -- -- -- -- -- -- -- 0.00137 EqP 0.00137 EqP USEPA 2003
VOC Carbon disulfide 75-15-0 0.000851 -- -- -- -- -- -- 0.0239 EqP 0.000851 -- USEPA 2006
VOC Carbon tetrachloride (Tetrachloromethane) 56-23-5 7.24 EqP -- -- -- -- -- 1.45 EqP 7.24 EqP USEPA 2006
VOC Chlorobenzene 108-90-7 0.162 EqP 0.33 EqP -- -- -- 0.291 EqP 0.162 EqP USEPA 2006
VOC Chloroethane 75-00-3 -- -- -- -- -- -- -- -- -- -- -- --
VOC Chloroform 67-66-3 -- -- -- -- 0.0954 EqP USEPA 1999 0.121 EqP 0.0954 EqP USEPA 1999
VOC Chloromethane 74-87-3 -- -- -- -- -- -- -- -- -- -- -- --
VOC Cyclohexane 110-82-7 -- -- -- -- -- -- -- -- -- -- -- --
VOC Dibromochloromethane 124-48-1 -- -- -- -- -- -- -- -- -- -- -- --
VOC Dichlorodifluoromethane 75-71-8 -- -- -- -- -- -- -- -- -- -- -- --
VOC Dichloromethane (Methylene chloride) 75-09-2 -- -- -- -- -- -- -- 0.159 EqP 0.159 EqP USEPA 2003
VOC Ethylbenzene 100-41-4 0.305 EqP 0.054 EqP 0.004 -- ODEQ 2001 0.175 EqP 0.305 EqP USEPA 2006
VOC Ethylene dibromide (1,2-Dibromoethane) 106-93-4 -- -- -- -- -- -- -- -- -- -- -- --
VOC Isopropylbenzene (Cumene) 98-82-8 0.086 -- -- -- -- -- -- -- -- 0.086 -- USEPA 2006
VOC Methyl acetate 79-20-9 -- -- -- -- -- -- -- -- -- -- -- --
VOC Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 108-10-1 -- -- -- -- -- -- -- 0.0251 EqP 0.0251 EqP USEPA 2003
VOC Methyl tert-butyl ether (MTBE) 1634-04-4 -- -- -- -- -- -- -- -- -- -- -- --
VOC Methylcyclohexane 108-87-2 -- -- -- -- -- -- -- -- -- -- -- --
VOC Styrene 100-42-5 7.07 EqP -- -- -- -- -- 0.254 EqP 7.07 EqP USEPA 2006
VOC Tetrachloroethene (PCE) 127-18-4 0.19 EqP 1.3 EqP 0.057 -- ODEQ 2001 0.99 EqP 0.19 EqP USEPA 2006
VOC Toluene 108-88-3 1.09 EqP 0.4 EqP -- -- -- 1.22 EqP 1.09 EqP USEPA 2006
VOC Total Xylene tXylene_0N -- -- 0.046 EqP -- -- -- 0.433 EqP 0.046 EqP NYSDEC 2014
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Table 5-2
Phase 2 SLERA Sediment Screening Levels

Screening Level Selection Hierarchy

Group Chemical CAS RN

USEPA Region III 
BTAG Marine 

Sediment Screening 
Benchmarks 

(mg/kg)
(USEPA 2006) Note1

NYSDEC 
Saltwater 
Sediment 

Guidance Values 
(mg/kg)

(NYSDEC 2014) Note1

Lowest Screening 
Level from: 

USEPA 1999, 
Buchman 2008, 
and ODEQ 2001 

(mg/kg) Note1 Reference

USEPA Region 5 RCRA 
Ecological Sediment 

Screening Levels 
(mg/kg)

(USEPA 2003) Note1
Note1 Reference

1 2 43
Selected 

Ecological 
Sediment 

Screening Levels 
(mg/kg dry 

weight)2

VOC Trichloroethene (TCE) 79-01-6 8.95 EqP 0.46 EqP 0.041 -- ODEQ 2001 0.112 EqP 8.95 EqP USEPA 2006
VOC Trichlorofluoromethane (Fluorotrichloromethane) 75-69-4 -- -- -- -- -- -- -- -- -- -- -- --
VOC Vinyl acetate 108-05-4 -- -- -- -- -- -- -- 0.013 EqP 0.013 EqP USEPA 2003
VOC Vinyl chloride 75-01-4 -- -- -- -- 0.430675 EqP USEPA 1999 0.202 EqP 0.430675 EqP USEPA 1999
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Table 5-2
Phase 2 SLERA Sediment Screening Levels

Notes:
-- = no data
1 = EqP screening levels are dry weight at 1% TOC.
2 = Screening levels selected according to the hierarchy from one through four.  Chemicals without screening levels will be discussed in the uncertainty section of the BERA.
a = 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) screening level not used because it is a freshwater value based on the protection of human health and wildlife; potential risks to human health and wildlife are evaluated separately. 
b = Screening levels for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, respectively
c = Screening level for chlordane
d = Screening level for 1,2-Dichloroethene, trans-

Acronyms:
BERA = Baseline Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number
CONV = conventionals
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DDx = 2,4′ and 4,4′-DDD, -DDE, -DDT
DIOXFUR = dioxins/furans
EqP = equilibrium partitioning
HPAH = high-molecular-weight polycyclic aromatic hydrocarbon
HERB = herbicide
LPAH = low-molecular-weight polycyclic aromatic hydrocarbon
MET = metal
METORG = metal, organic
mg/kg = milligram per kilogram
PAH = polycyclic aromatic hydrocarbon
PESTH = pesticide high resolution
PCB = polychlorinated biphenyl
PCBCONG = polychlorinated biphenyl congener
SLERA = screening level ecological risk assessment
SVOC = semivolatile organic compound
TOC = total organic carbon
VOC = volatile organic compound

References:
Buchman, M.F., 2008.  National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables (SQuiRT), NOAA OR&R Report 08-1 .  Office of Response and Restoration Division, National Oceanic and Atmospheric Administration.  2008.
ODEQ (Oregon Department of Environmental Quality), 2001.  Guidance for Ecological Risk Assessment: Levels I, II, III, IV.  Ecological Soil Screening Values – Marine Sediment .  Waste Management and Cleanup Division.  December 2001.  Available from: 
http://www.deq.state.or.us/lq/pubs/docs/cu/GuidanceEcologicalRisk.pdf.
NYSDEC (New York State Department of Environmental Conservation), 2014.  Screening and Assessment of Contaminated Sediment.  Saltwater Sediment Guidance Values .  Division of Fish, Wildlife, and Marine Resources.  June 2014.
USEPA (U.S. Environmental Protection Agency), 1999.  USEPA Region 6 Screening Level Ecological Risk Assessment Protocol, Appendix E: Toxicity Reference Values .  Office of Solid Waste, Multimedia Planning, and Permitting Division, Centre for Combustion Science 
and Engineering.  August 1999.
USEPA, 2003. USEPA Region 5 Resource Conservation Recovery Act (RCRA) Ecological Screening Levels .  August 2003.
USEPA, 2006. USEPA Region 3 Biological Technical Assistance Group (BTAG) Screening Benchmarks, Marine Sediment Benchmarks, Mid Atlantic Risk Assessment .  July 2006.
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Table 5‐3a
Phase 2 SLERA Fish Screening Levels

Count Geomean Count Geomean Count Geomean
Metal Arsenic mg/kg ‐‐ 4 7.67 1 ‐‐ 8 4.12 4.12 USACE 2013
Metal Cadmium mg/kg ‐‐ 12 1.18 9 31.34 21 1.11 1.11 USACE 2013
Metal Chromium mg/kg ‐‐ 3 0.62 ‐‐ ‐‐ 1 ‐‐ 0.62 USACE 2013
Metal Copper mg/kg 0.32 5 5.47 ‐‐ ‐‐ 5 3.82 0.32 USEPA 2014
Metal Lead mg/kg 0.4 2 3.20 ‐‐ ‐‐ 1 ‐‐ 0.4 USEPA 2014
Metal Mercury mg/kg 0.052 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.052 USEPA 2014
Metal Methyl mercury mg/kg 0.052 2 2.63 3 5.68 2 10.17 0.052 USEPA 2014
Metal Nickel mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ USACE 2013
Metal Selenium mg/kg ‐‐ 17 0.78 5 2.08 17 1.63 0.78 USACE 2013
Metal Silver mg/kg ‐‐ 2 0.08 2 0.39 3 0.08 0.08 USACE 2013
Metal Zinc mg/kg ‐‐ 6 34.62 1 ‐‐ 4 78.25 34.62 USACE 2013
PCB Total PCB Congener TEQ 1998 (Fish) ng/kg ‐‐ 22 22.10 9 29.31 27 14.87 14.87 USEPA 2007
PCB Total PCB Congener µg/kg 170 10 47,616 6 114,484 18 29,348 170 USEPA 2014
Dioxin/Furan 2,3,7,8‐TCDD µg/kg 0.00089 8 0.79 1 ‐‐ 14 1.47 0.00089 USEPA 2014
Dioxin/Furan 2,3,7,8‐TCDF µg/kg ‐‐ 3 0.36 ‐‐ ‐‐ ‐‐ ‐‐ 0.36 USACE 2013
Pesticide 4,4'‐DDD mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 2 13.98 13.98 USACE 2013
Pesticide 4,4'‐DDE mg/kg ‐‐ 2 3.66 1 ‐‐ 2 27.39 3.66 USACE 2013
Pesticide 4,4'‐DDT mg/kg 0.078 7 13.12 2 15.22 10 5.53 0.078 USEPA 2014
Pesticide Aldrin mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1 ‐‐ 0.157b USACE 2013
Pesticide Chlordane mg/kg ‐‐ 1 ‐‐ 1 ‐‐ 2 10.96 10.96 USACE 2013
Pesticide Dieldrin mg/kg 0.008 ‐‐ ‐‐ 2 0.52 4 2.50 0.008 USEPA 2014
Pesticide Endosulfan mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1 ‐‐ 0.195b USACE 2013
Pesticide Endrin mg/kg ‐‐ 3 0.32 2 0.42 11 0.28 0.28 USACE 2013
Pesticide Heptachlor mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 3 0.65 0.65 USACE 2013
Pesticide Heptachlor Epoxide mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 4 0.22 0.22 USACE 2013
Pesticide Methoxychlor mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4 0.18 0.18 USACE 2013
Pesticide Mirex mg/kg ‐‐ 5 7.49 4 13.63 13 10.68 7.49 USACE 2013
PAH Acenaphthene mg/kg 0.26 ‐‐ ‐‐ ‐‐ ‐‐ 1 ‐‐ 0.26 USEPA 2014
PAH Benzo(a)pyrene mg/kg 0.21 ‐‐ ‐‐ 1 ‐‐ ‐‐ ‐‐ 0.21 USEPA 2014
PAH Phenanthrene mg/kg 0.26 ‐‐ ‐‐ ‐‐ ‐‐ 5 42.25 0.26 USEPA 2014
PAH Total HPAH (10 of 17) (KM) (RL) mg/kg 0.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.21 USEPA 2014
PAH Total LPAH (7 of 17) (KM) (RL) mg/kg 0.26 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.26 USEPA 2014
PAH Total PAH (17) (KM) (RL) mg/kg 0.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.21 USEPA 2014

ReferenceSelected NOECaChemical Group Chemical
USEPA Region 2 

NOEC
ERED, Growth NOEC ERED, Reproduction NOEC ERED, Mortality NOECUnits

(Wet Weight)
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Table 5‐3a
Phase 2 SLERA Fish Screening Levels

Notes:
a = USEPA Region 2 NOEC or the minimum of the geomeans
b = A geometric mean could not be calculated because there was only one NOEC available; in this case, for mortality.  
‐‐ = no data

Acronyms:
µg/kg = microgram per kilogram
2,3,7,8 TCDD = 2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin 
2,3,7,8 TCDF = 2,3,7,8‐Tetrachlorodibenzofuran
geomean = geometric mean
ERED = Environmental Residue Effects Database
mg/kg = milligram per kilogram
ng/kg = nanogram per kilogram
NOEC = no observable effects concentration
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
SLERA = Screening Level Ecological Risk Assessment
TEQ = toxic equivalence quotient
USEPA = U.S. Environmental Protection Agency

References:
USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: http://el.erdc.usace.army.mil/ered/.
USEPA (U.S. Environmental Protection Agency), 2007.  PCB Residue Effects (PCBRes) User Guide.  Version 1.0.  Prepared for USEPA Office of Research and Development, National Health and Environmental Effects Research Laboratory, Mid‐Continent Ecology Division (MED).  
Prepared by Computer Sciences Corporation.  Contract 68 W‐02 032, Task 5003 and 5004.  October 2007.  Accessed August 2013.  Available from: http://www.epa.gov/med/Prods_Pubs/pcbres.htm.

USEPA, 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower Passaic River, Table 4‐13 Summary of Critical Body Residue Threshold Values for Various Ecological Receptors.  
Prepared by The Louis Berger Group, Inc. in conjunction with Battelle, HDR|HydroQual.  Prepared for USEPA, Region 2, and USACE.
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Table 5‐3b
Phase 2 SLERA Invertebrate Screening Levels

Count Geomean Count Geomean Count Geomean
Metal Arsenic mg/kg ‐‐ 5 2.87 ‐‐ ‐‐ 12 5.67 2.87 USACE 2013
Metal Cadmium mg/kg ‐‐ 11 15.29 11 15.39 44 18.81 15.29 USACE 2013
Metal Chromium mg/kg ‐‐ ‐‐ ‐‐ 3 6.04 ‐‐ ‐‐ 6.04 USACE 2013
Metal Copper mg/kg 5 8 19.76 4 18.53 18 22.51 5 USEPA 2014
Metal Lead mg/kg 0.52 4 44.70 1 ‐‐ 9 17.27 0.52 USEPA 2014
Metal Mercury mg/kg 0.048 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.048 USEPA 2014
Metal Methyl mercury mg/kg 0.048 ‐‐ ‐‐ ‐‐ ‐‐ 1 ‐‐ 0.048 USEPA 2014
Metal Nickel mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 2 33.85 33.85 USACE 2013
Metal Selenium mg/kg ‐‐ 2 7.74 1 ‐‐ 1 ‐‐ 7.74 USACE 2013
Metal Silver mg/kg ‐‐ 2 19.80 1 ‐‐ 1 ‐‐ 19.80 USACE 2013
Metal Zinc mg/kg ‐‐ 3 64.73 1 ‐‐ 12 37.98 37.98 USACE 2013
PCB Total PCB Congener mg/kg 0.008 3 6.36 ‐‐ ‐‐ 11 31.01 0.008 USEPA 2014
Dioxin/Furan 2,3,7,8‐TCDD µg/kg 0.00015 1 ‐‐ ‐‐ ‐‐ 9 153.05 0.00015 USEPA 2014
Pesticide 4,4'‐DDD mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Pesticide 4,4'‐DDE mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Pesticide 4,4'‐DDT mg/kg 0.06 1 ‐‐ ‐‐ ‐‐ 6 1.62 0.06 USEPA 2014
Pesticide Aldrin mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3 0.18 0.18 USACE 2013
Pesticide Chlordane mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 2 1.85 1.85 USACE 2013
Pesticide Dieldrin mg/kg 0.0016 ‐‐ ‐‐ ‐‐ ‐‐ 2 44.61 0.0016 USEPA 2014
Pesticide Endosulfan mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3 3.31 3.31 USACE 2013
Pesticide Endrin mg/kg ‐‐ 3 2.61 2 0.11 6 0.55 0.11 USACE 2013
Pesticide Heptachlor mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 2 0.02 0.02 USACE 2013
Pesticide Heptachlor Epoxide mg/kg ‐‐ 1 ‐‐ ‐‐ ‐‐ 2 0.12 0.12 USACE 2013
Pesticide Methoxychlor mg/kg ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 5 0.71 0.71 USACE 2013
Pesticide Mirex mg/kg 4 0.04 ‐‐ ‐‐ 8 0.27 0.04 USACE 2013
PAH Total HPAH (10 of 17) (KM) (RL) mg/kg 0.022 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.022 USEPA 2014
PAH Total LPAH (7 of 17) (KM) (RL) mg/kg 0.078 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.078 USEPA 2014
PAH Total PAH (17) (KM) (RL) mg/kg 0.022 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.022 USEPA 2014

ReferenceChemical Group Chemical
USEPA Region 2 

NOEC Selected NOECa
ERED, Growth NOEC ERED, Reproduction NOEC ERED, Mortality NOECUnits 

(Wet Weight)
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Table 5‐3b
Phase 2 SLERA Invertebrate Screening Levels

Notes:
a = USEPA Region 2 NOEC or the minimum of the geomeans
‐‐ = no data

Acronyms:
2,3,7,8 TCDD = 2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin 
µg/kg = microgram per kilogram
ERED = Environmental Residue Effects Database
geomean = geometric mean
mg/kg = milligram per kilogram
NOEC = no observable effects concentration
PCB = polychlorinated biphenyl
SLERA = Screening Level Ecological Risk Assessment
USEPA = U.S. Environmental Protection Agency

References:
USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: http://el.erdc.usace.army.mil/ered/.
USEPA (U.S. Environmental Protection Agency), 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower Passaic River, Table 4‐13: Summary of Critical Body Residue Threshold 
Values for Various Ecological Receptors.  Prepared by The Louis Berger Group, Inc. in conjunction with Battelle, HDR|HydroQual.  Prepared for USEPA, Region 2, and USACE. 
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Table 5-4
Phase 2 SLERA Wildlife Exposure Equations and Parameters

Equations:
The wildlife exposure model representing the total daily intake is expressed as follows:

where:

TDIall = Total daily intake of contaminant from all sources (e.g., mg COPEC/kg BW/day)

TDIwater = Total daily intake of contaminants from incidental and/or drinking water ingestion

TDIsediment = Total daily intake of contaminants from incidental sediment ingestion

TDIbiota = Total daily intake of contaminants from ingestion of food items

where:

TDIbiota = Potential average daily dose (mg contaminant/kg BW/day)

Ck, food = Contaminant concentration in kth type of food (mg contaminant/kg food)

IRk = Ingestion rate of kth type of food on dry-weight basis (kg food/kg BW/day)
EMFk,I = Exposure modifying factor for food item i (for the SLERA, assumed to be 1.0)

BW = Receptor body weight (kg)

m = Number of contaminated food types

where:

TDIsediment = Total daily intake of contaminants through incidental ingestion of sediment (mg/kg BW/day)

CSD = Concentration in the sediment on a dry-weight basis (mg/kg)

FS = Faction of sediment in diet (as percentage of diet on a dry-weight basis; unitless)

IRsediment = Food ingestion rate on a dry-weight basis; for equations using estimating IRsediment on a wet-weight basis, conversion to dry-weight ingestion rates would be necessary (mg food/kg BW/day)

EMFs = Exposure modifying factor for incidental sediment ingestion (for the SLERA, assumed to be 1.0)

BW = Body weight (kg)

For water consumption, the TDIwater term will be calculated as follows:

where:

TDIwater = Total daily intake of contaminants through water consumption (mg/kg BW/day)

Cwater = Concentration in the water (mg/L)

IRwater = water ingestion rate on a liter per day (L/day) basis

EMFw = Exposure modifying factor for incidental water ingestion (for the SLERA, assumed to be 1.0)

BW = Body weight (kg)

( ) BWEMFIRFSCTDI stotalSDentse ×××=dim

( ) BWEMFIRCTDI wwaterwaterwater ××=

biotaentsewaterAll TDITDITDITDI ++= dim

( ) BWEMFIRCTDI
m

k
ikkfoodkbiota 
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Table 5-4
Phase 2 SLERA Wildlife Exposure Equations and Parameters

Food Ingestion Rate, 
IRk 

(kg food dw/day)

Sandpiper Actitis macularius Sediment-probing, benthivore 0.0394b 0.007c 30d 0.007e 100% polychaetes N/A Intertidal

Green heron Butorides virescens
Littoral zone ambushing/stalking, 

carnivore 0.229f 0.022c 3g 0.022e 50% fish, 25% blue crabs, and 
25% polychaetes

Mummichog Intertidal

Black-crowned night heron Nycticorax nycticorax
Littoral/riparian zone, 

ambushing/stalking carnivore  0.727 h 0.047 c 3 g 0.048e 50% fish, 25% blue crabs, and 
25% polychaetes

Mummichog Intertidal

Belted kingfisher Ceryle alcyon Littoral/riparian zone, diving piscivore 0.136i 0.016 c 1g 0.015e 100% fish  
50% mummichog, 

50% Atlantic menhaden
All

Double-crested cormorant Phalacrocorax auritus Diving, swimming, piscivore 1.535j 0.077c 1g 0.079e 100% fish  
50% mummichog, 

50% Atlantic menhaden
All

Raccoon Procyon lotor Littoral zone gleaning, omnivore 5.453k 0.277l 9.4m 0.456n 50% blue crabs and 50% mussels N/A Intertidal
Notes: Acronyms:
a = Lowest gender body weights selected when available (see receptor information) IR = ingestion rate
b = Male spotted sandpiper (Oring et al. 1997) kg = kilogram

c = Based on allometric equation for all birds: ingestion kg dw/day = 0.0582 * BW0.651 (kg) (Equation 3-3 in USEPA 1993) kg dw/day = kilogram of dry weight per day
d = Semi-palmated sandpiper (USEPA 1993) kg food dw/day = kilogram of food dry weight per day

e = Based on allometric equation for all birds: water uptake L/day = 0.059 * BW0.67 (kg) (Equation 3-15 in USEPA 1993) kg food/kg BW/day = kilogram of food per kilogram of body weight per day
f = Female green heron (Norris and Johnston 1958) L/day = liter per day
g = Conservative assumption based on professional judgment considering values for birds with similar diets and feeding behavior (Hui and Beyer 1998) mg contaminant/kg BW/day = milligram of contaminant per kilogram of body weight per day
h = Both sexes of black-crowned night heron, lowest weight in range (Dunning 1993) mg contaminant/kg food = milligram of contaminant per kilogram of food
i = Both sexes of belted kingfishers (USEPA 1993) mg COPEC/kg BW/day = milligram of contaminant of potential ecological concern per kilogram of body weight per day
j = Florida female cormorants (Hatch and Weseloh 1999) mg food/kg BW/day = milligram of food per kilogram of body weight per day
k = Female raccoons (USEPA 1993) mg/kg = milligram per kilogram

l = Based on allometric equation for all mammals: ingestion kg dw/day = 0.0687 * BW0.822 (kg) (Equation 3-7 in USEPA 1993) mg/kg BW/day = milligram per kilogram of body weight per day
m = Based on empirical data (Beyer et al. 1994) mg/L = milligram per liter

n = Based on allometric equation for all mammals: water uptake L/day = 0.099 * BW0.90 (kg) (Equation 3-17 in USEPA 1993) N/A = not applicable

RI = Remedial Investigation

SLERA = screening level ecological risk assessment

q = Sediment data selected from either the intertidal areas or all areas, depending on the foraging characteristics of the receptor (see Anchor QEA 2014) USEPA = U.S. Environmental Protection Agency

References:
Anchor QEA, 2014.  Draft Final Baseline Ecological Risk Assessment Problem Formulation.   Appendix S of the Phase 2 Remedial Investigation Work Plan – Volume 1 .  Remedial Investigation/Feasibility Study, Newtown Creek.  April 2014.
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p = Based on the Newtown Creek RI Baseline Ecological Risk Assessment Problem Formulation (Anchor QEA 2014), and the observations made during the Phase 2 
fish surveys

Mammals

Birds
Scientific Name SLERA Fish Speciesp

SLERA Sediment 
Datasetq

SLERA Dietary Proportions 
(%)oCommon Name

Feeding Behavior and Trophic Guild 
Representation

Body Weight 
(kg)a

SLERA Sediment 
Ingestion FS 
(% of Diet)

SLERA Water 
Uptake IRwater 

(L/day)

o = Based on the Newtown Creek RI Baseline Ecological Risk Assessment Problem Formulation (Anchor QEA 2014), and the observations made during the Phase 2 
wildlife surveys
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Table 5-5a
Phase 2 Avian Screening Levels

Chemical CAS RN Source1 Test Species
NOAEL 

(mg/kg-day) Selection Notes
Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene 83-32-9 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Acenaphthylene 208-96-8 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Anthracene 120-12-7 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Benzo(a)anthracene 56-55-3 Beall 2007, benzo(a)anthracene Bobwhite quail 0.65
This NOAEL is based on growth and survival of bobwhite quail; no effects were observed at any 
dose for the 60-day study.

Benzo(a)pyrene 50-32-8 Rigdon and Neal 1963 Chicken 33
This NOAEL is based on dietary exposure of benzo(a)pyrene to chickens where there was no effect 
on weight gain (growth).

Benzo(b)fluoranthene 205-99-2 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Benzo(g,h,i)perylene 191-24-2 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Benzo(k)fluoranthene 207-08-9 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Chrysene 218-01-9 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Dibenzo(a,h)anthracene 53-70-3 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Fluoranthene 206-44-0 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene

Fluorene 86-73-7 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Indeno(1,2,3-c,d)pyrene 193-39-5 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene

Pentachlorophenol 87-86-5  Hudson et al. 1984 Mallard 7.6
Derived from a lethal dose (LC50, 380 mg/kg) of pentachlorophenol to mallards.  An uncertainty 
factor of 50 was used by Anchor QEA (2012) to derive the NOAEL (after Battelle 2007).

Phenanthrene 85-01-8 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Pyrene 129-00-0 Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene
Total HPAH (10 of 17) tPAH_17_HM Benzo(a)pyrene Chicken 33 See NOAEL for benzo(a)pyrene

Total LPAH (7 of 17) tPAH_17_LM Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Total PAH (17) tPAH_17 Patton and Dieter 1980 Mallard 32.5
This NOAEL is based on growth and survival of mallards exposed to two doses of a petroleum 
hydrocarbon mixture.  

Pesticides 
4,4'-DDD (p,p'-DDD) 72-54-8 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
4,4'-DDE (p,p'-DDE) 72-55-9 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
4,4'-DDT (p,p'-DDT) 50-29-3 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
Sum DDD Sum_DDD Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
Sum DDE Sum_DDE Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
Sum DDT Sum_DDT Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT

Total DDT tDDT Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 This NOAEL is based on a NOAEL and LOAEL pair.  This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

2,4'-DDD (o,p'-DDD) 53-19-0 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
2,4'-DDT (o,p'-DDT) 789-02-6 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
2,4'-DDE (o,p'-DDE) 3424-82-6 Eco-SSL (USEPA 2007b), Table 5.2 and Figure 5.1 Chicken 0.227 See NOAEL for total DDT
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Table 5-5a
Phase 2 Avian Screening Levels

Chemical CAS RN Source1 Test Species
NOAEL 

(mg/kg-day) Selection Notes

Aldrin 309-00-2 USACHPPM 2005; Hall et al. 1971 Ring-necked pheasant 0.007

This NOAEL is based on growth of ring-necked pheasant.  Growth of pheasants between 5 and 21 
weeks of age was affected by a weekly aldrin dose of 1.0 and 1.5 mg/kg.  A NOAEL of 0.07 mg/kg-
day was calculated from a dose at 0.5 mg/kg (USACHPPM 2005).  A safety factor of 10 was applied 
by USACHPPM (2005) due to the short duration of the test, 10 weeks.

Chlordane, alpha- (chlordane, cis-) 5103-71-9 Sample et al. 1996; Stickel et al. 1983 Red-winged blackbird 2.14 See NOAEL for total chlordane

Total chlordane tChlordane Sample et al. 1996; Stickel et al. 1983 Red-winged blackbird 2.14

This NOAEL is based on mortality of red-winged blackbirds.  Mortality was observed among birds 
on diets containing 50 and 100 mg/kg chlordane.  No adverse effects were observed for birds on 
diets containing 10 mg/kg chlordane.  Because the study considered exposure over 84 days, the 
10 mg/kg dose was considered to be a chronic NOAEL and the 50 mg/kg dose was the chronic 
LOAEL (Sample et al. 1996).  A NOAEL of 2.14 mg/kg-day was calculated (Sample et al. 1996).

Hexachlorocyclohexane (BHC), alpha- 319-84-6 
USACHPPM 2009; Chakravarty and Lahiri 1986; 

Chakravarty et al. 1986
Mallard 0.571 See NOAEL for hexachlorocyclohexane (BHC), gamma- (lindane)

Hexachlorocyclohexane (BHC), beta- 319-85-7
USACHPPM 2009; Chakravarty and Lahiri 1986; 

Chakravarty et al. 1986
Mallard 0.571 See NOAEL for hexachlorocyclohexane (BHC), gamma- (lindane)

Hexachlorocyclohexane (BHC), delta- 319-86-8 
USACHPPM 2009; Chakravarty and Lahiri 1986; 

Chakravarty et al. 1986
Mallard 0.571 See NOAEL for hexachlorocyclohexane (BHC), gamma- (lindane)

Hexachlorocyclohexane (BHC), gamma- 
(Lindane)

58-89-9
USACHPPM 2009; Chakravarty and Lahiri 1986; 

Chakravarty et al. 1986
Mallard 0.571

This NOAEL is based on reproduction of mallard ducks.  Mallard ducks were exposed via gavage 
for 8 weeks at 20 mg/kg, either daily, three times/week, or twice/week (equivalent to doses of 20 
mg/kg-day, 8.57 mg/kg-day, and 5.71 mg/kg-day).  At 8.57 mg/kg-day, they displayed reduced 
eggshell thickness, laid fewer eggs, and had longer time intervals between egg production 
(USACHPPM 2009).  Because the study considered exposure during a critical lifestage, the 8.57 
mg/kg-day was considered to be a chronic LOAEL and 5.71 mg/kg-day the NOAEL.  However, for 
interspecific variability, a safety factor of 10 was applied by USACHPPM (2009).

Dieldrin 60-57-1 Eco-SSL (USEPA 2007c), Table 5.2 and Figure 5.1 Mallard 0.0709 This NOAEL is based on a NOAEL and LOAEL.  This is the selected NOAEL2 in the Eco-SSL document; 
growth is the endpoint.

Endosulfan, alpha- (I) 959-98-8  Sample et al. 1996; Abiola 1992 Gray partridge 10
This NOAEL is based on reproduction of gray partridge.  No adverse effects were observed at any 
dose level.  Because exposure occurred during reproduction, the maximum dose was considered a 
chronic NOAEL.  The calculated NOAEL is 10 mg/kg-day (Sample et al. 1996).

Endosulfan, beta (II) 33213-65-9  Sample et al. 1996; Abiola 1992 Gray partridge 10
This NOAEL is based on reproduction of gray partridge.  No adverse effects were observed at any 
dose level.  Because exposure occurred during reproduction, the maximum dose was considered a 
chronic NOAEL.  The calculated NOAEL is 10 mg/kg-day (Sample et al. 1996).

Endrin 72-20-8 Sample et al. 1996; Fleming et al. 1982 Screech owl 0.01

This NOAEL is based on reproduction of screech owls.  Egg production and hatching success were 
reduced among owls fed 0.75 ppm endrin.  Because the study considered exposure throughout a 
critical lifestage (reproduction), this dose was considered to be a chronic LOAEL.  A chronic NOAEL 
was estimated by Sample et al. (1996) from the chronic LOAEL, by a LOAEL-NOAEL uncertainty 
factor of 10.
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Table 5-5a
Phase 2 Avian Screening Levels

Chemical CAS RN Source1 Test Species
NOAEL 

(mg/kg-day) Selection Notes

Heptachlor 76-44-8 Hill et al. 1975 Ring-necked pheasant 0.28
This NOAEL is derived from a lethal dose (LC50, 224 mg/kg) of heptachlor to ring-necked 
pheasants.  An uncertainty factor of 800 was used by Anchor QEA (2012) to derive the NOAEL.  
This uncertainty factor is conservative to ensure that the predicted NOAEL is protective.

Heptachlor epoxide 1024-57-3 Hill et al. 1975 Ring-necked pheasant 0.28 See NOAEL for heptachlor

Hexachlorobenzene 118-74-1 Sample et al. 1996; Vos et al. 1971 Japanese quail 0.56

This NOAEL is based on reproduction of Japanese quail.  Japanese quail were fed 
hexachlorobenzene (benzene hexachloride BHC mixed isomers [Sample et al. 1996]) for 90 days.  
Reduced reproduction and reduced volume of eggs were found in birds fed with 80 and 30 ppm.  
A NOAEL of 0.56 mg/kg-day was calculated from the group fed with 5 ppm (Sample et al. 1996). 

Methoxychlor 72-43-5  Hudson et al. 1984 Multiple 80
This NOAEL is based on mortality (LD50s) of three species; all the same LD50, >2,000 mg/kg.   An 
uncertainty factor of 25 was used by Anchor QEA (2012) to derive the NOAEL (after Battelle 2007).

Mirex 2385-85-5 Hill et al. 1975 Ring-necked pheasant 3.3
Derived from a lethal dose (LC50, 1,540 mg/kg) of mirex to ring-necked pheasants.  An uncertainty 
factor of 466 was used by Anchor QEA (2012) to derive the NOAEL (after Battelle 2007).

Polychlorinated Biphenyls (PCBs)

Total PCB Congener tPCBCong
Sample et al. 1996; McLane and Hughes 1980; as 

Aroclor 1242
Screech owl 0.41

This NOAEL is based on a two-generation (during a critical lifestage = chronic) single dose study on 
screech owl reproduction.  Fertility and hatching success was not significantly reduced by 3 ppm 
Aroclor 1242 in the diet (equivalent to a NOAEL of 0.41 mg/kg-BW-day).  Because the study 
considered exposure during reproduction, this dose was considered to be a chronic NOAEL 
(Sample et al. 1996).

Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98
Sample et al. 1996; McLane and Hughes 1980; as 

Aroclor 1242
Ring-necked pheasant 0.000014 This NOAEL is based on reduced egg production and significantly reduced hatchability in pheasant.  

Metals

Arsenic 7440-38-2 Eco-SSL (USEPA 2005a), Table 5.2 and Figure 5.1 Chicken 2.24
This NOAEL is the lowest NOAEL in the Eco-SSL document for effects on all three endpoints, 
reproduction, growth, and survival.

Cadmium 7440-43-9 Eco-SSL (USEPA 2005b), Table 5.2 and Figure 5.1 Multiple 1.47
This NOAEL is based on a geometric mean of growth and reproduction effects data for multiple 
species.  

Chromium 16065-83-1 Eco-SSL (USEPA 2008), Table 5.2 and Figure 5.1 Multiple 2.66
This NOAEL is based on a geometric mean of growth and reproduction effects data for multiple 
species.  

Copper 7440-50-8 Eco-SSL (USEPA 2007d), Table 5.2 and Figure 5.1 Chicken 4.05 This NOAEL is based on a NOAEL and LOAEL pair.  This is the selected NOAEL2 in the Eco-SSL 
document; reproduction is the endpoint.

Lead 7439-92-1 Eco-SSL (USEPA 2005c), Table 5.2 and Figure 5.1 Chicken 1.63 This NOAEL is based on a NOAEL and LOAEL pair.  This is the selected NOAEL2 in the Eco-SSL 
document; reproduction is the endpoint.

Methyl mercury 22967-92-6 Sample et al. 1996  (Heinz 1979); methyl mercury Mallard duck 0.0064

This NOAEL is for effects on reproduction.  This a three-generation (>1 year and during a critical 
lifestage = chronic) single dose study with reproduction as the endpoint.  A chronic NOAEL was 
estimated by Sample et al. (1996) by multiplying the chronic LOAEL by a LOAEL-NOAEL uncertainty 
factor of 0.1.

Nickel 7440-02-0 Eco-SSL (USEPA 2007e), Table 5.2 and Figure 5.1 Multiple 6.71
This NOAEL is based on a geometric mean of growth and reproduction effects data for multiple 
species. 
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Table 5-5a
Phase 2 Avian Screening Levels

Chemical CAS RN Source1 Test Species
NOAEL 

(mg/kg-day) Selection Notes

Selenium 7782-49-2 Eco-SSL (USEPA 2007f), Table 5.2 and Figure 5.1 Chicken 0.29 This NOAEL is based on a NOAEL and LOAEL pair.  This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Silver 7440-22-4 Eco-SSL (USEPA 2006), Table 5.2 and Figure 5.1 Multiple 2.02
This NOAEL is based on the lowest LOAEL divided by a safety factor of 10 by USEPA (2006) for 
growth and survival effects data for all listed species.

Zinc 7440-66-6 Eco-SSL (USEPA 2007g), Table 5.2 and Figure 5.1 Multiple 66.1
This NOAEL is based on a geometric mean of growth and reproduction effects data for multiple 
species. 

Dioxins and Furans

Total dioxin/furan TEQ 1998 (avian) TDIOXFURB Sample et al. 1996 (Nosek et al. 1992); 2,3,7,8-TCDD Ring-necked pheasant 0.000014 This NOAEL is based on reduced egg production and significantly reduced hatchability in pheasant.  

2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 1746-01-6 Sample et al. 1996 (Nosek et al. 1992); 2,3,7,8-TCDD Ring-necked pheasant 0.000014 This NOAEL is based on reduced egg production and significantly reduced hatchability in pheasant.  

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 4 of 5

October 2018
181037-01.01



Table 5-5a
Phase 2 Avian Screening Levels

Notes: 
1 = References are provided in Table 5-5b.
2 = NOAEL value in Eco-SSL report is highest bounded NOAEL lower than the lowest bounded LOAEL value for reproduction, growth, or survival.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number LPAH = low-molecular-weight polycyclic aromatic hydrocarbon
DDD = dichlorodiphenyldichloroethane mg/kg = milligrams per kilogram
DDE = dichlorodiphenyldichloroethylene mg/kg-BW-day = milligrams per kilogram of body weight per day
DDT = dichlorodiphenyltrichloroethane mg/kg-day = milligram per kilogram per day
Eco-SSL = Ecological Soil Screening Level mg/kg-day = milligrams per kilogram per day
HPAH = high-molecular-weight polycyclic aromatic hydrocarbon NOAEL = no observed adverse effect level
LC50 = lethal concentration for 50% of the test organisms ppm = parts per million
LOAEL = lowest observed adverse effect level TEQ = toxic equivalence quotient
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes
Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene  83-32-9 Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.3
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Acenaphthylene  208-96-8 Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.3
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Anthracene 120-12-7 Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.3
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Benzo(a)anthracene 56-55-3 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Benzo(a)pyrene 50-32-8 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Benzo(b)fluoranthene 205-99-2 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Benzo(g,h,i)perylene 191-24-2 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Benzo(k)fluoranthene 207-08-9 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Chrysene 218-01-9 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Dibenzo(a,h)anthracene 53-70-3 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Fluoranthene 206-44-0 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Fluorene  86-73-7 Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.3
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Indeno(1,2,3-cd)pyrene  193-39-5 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

Pentachlorophenol 87-86-5 Sample et al. 1996; Schwetz et al. 1978 pentachlorophenol Rat 0.35 0.24 0.121

This NOAEL is based on growth and survival of rats.  
Survival and growth were significantly reduced 
(<20% of controls) among rats consuming the 30 
ppm pentachlorophenol diet; no adverse effects 
were observed among rats on the 3 ppm diet.  
Because the study evaluated exposure during 
reproduction, the 3 ppm dose was considered to be 
a chronic NOAEL (0.24 mg/kg-day; Sample et al. 
1996), and the 30 ppm dose was considered a 
chronic LOAEL (2.4 mg/kg-day).

Phenanthrene 85-01-8 Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.3
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Pyrene 129-00-0 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Total HPAH (10 of 17) tPAH_17_HM Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Total LPAH (7 of 17) tPAH_17_LM Eco-SSL (USEPA 2007h), Table 6.3 and Figure 6.1 1-naphthaleneacetic acid Rat 0.247 65.6 30.26
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Total PAH (17) tPAH_17 Eco-SSL (USEPA 2007h), Table 6.4 and Figure 6.2 benzo(a)pyrene Mouse 0.038 0.615 0.178
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; survival is the endpoint.

Pesticides 
4,4'-DDD  72-54-8 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
4,4'-DDE  72-55-9 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
4,4'-DDT  50-29-3 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
Sum DDD Sum_DDD Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
Sum DDE Sum_DDE Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
Sum DDT Sum_DDT Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT

Total DDT tDDT Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; reproduction is the endpoint.

2,4'-DDD (o,p'-DDD) 53-19-0 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
2,4'-DDT (o,p'-DDT) 789-02-6 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
2,4'-DDE (o,p'-DDE) 3424-82-6 Eco-SSL (USEPA 2007b), Table 6.2 and Figure 6.1 DDT Rat 0.072 0.147 0.05 See NOAEL for total DDT
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

Aldrin  309-00-2 Sample et al. 1996; Treon and Cleveland 1955 aldrin Rat 0.35 0.2 0.10

This NOAEL is based on reproduction of rats.  In this 
three-generation study of rats with reproduction as 
the endpoint, the number of litters and offspring 
mortality were not significantly affected at a 2.5 
ppm dose but were affected at a 12.5 ppm dose.  
The 2.5 ppm dose (0.2 mg/kg-day) was considered 
to be a chronic NOAEL and the 12.5 ppm dose was 
considered the chronic LOAEL (Sample et al. 1996).

Alpha-chlordane 5103-71-9 USACHPPM 2005; Narotsky and Kavlock 1995 chlordane Rat1 0.35 2.1 1.06 See NOAEL for total chlordane

Total chlordane tChlordane USACHPPM 2005; Narotsky and Kavlock 1995 chlordane Rat1 0.35 2.1 1.06

This NOAEL is based on reproduction of rats.  Rats 
had a significant decrease in the number of live pups 
from females exposed to 21 mg/kg-day chlordane 
and, in addition, decreased weight gain in chlordane-
exposed females.  Because this was the highest dose 
administered, a NOAEL of 2.1 mg/kg-day was 
derived by USACHPPM (2005) using a safety factor 
of 10.

Hexachlorocyclohexane (BHC), alpha- 319-84-6 Sample et al. 1996; Palmer et al. 1978 BHC-gamma (Lindane) Rat 0.35 8 4.03 BHC-gamma (Lindane)

Hexachlorocyclohexane (BHC), beta- 319-85-7 Sample et al. 1996; Van Velsen et al. 1986 BHC-beta Rat 0.35 0.4 0.20

This NOAEL is based on reproduction of rats.  A 
dietary dose of 250 ppm beta-BHC (20 mg/kg-day) 
caused gonadal atrophy in both male and female 
rats.  Because no significant effects were observed 
in groups consuming 50 ppm beta-BHC (4 mg/kg-
day) or less, this dose was considered to be a 
subchronic NOAEL; the 250 ppm dose was 
considered to be a subchronic LOAEL.  A chronic 
NOAEL of 0.4 mg/kg-day was estimated by Sample 
et al. (1996) using a safety factor of 10.

Hexachlorocyclohexane (BHC), delta- 319-86-8 Sample et al. 1996; Palmer et al. 1978 BHC-gamma (Lindane) Rat 0.35 8 4.03 See NOAEL for BHC-gamma (Lindane)

Hexachlorocyclohexane (BHC), gamma- 
(Lindane)

58-89-9 Sample et al. 1996; Palmer et al. 1978 BHC-gamma (Lindane) Rat 0.35 8 4.03

This NOAEL is based on reproduction of rats.  In this 
three-generation study of rats with reproduction as 
the endpoint, significant effects were not observed 
at any dose level; therefore, the 100 ppm dietary 
exposure (8 mg/kg-day) was considered to be a 
chronic NOAEL (Sample et al. 1996).

Dieldrin 60-57-1 Eco-SSL (USEPA 2007c), Table 6.2 and Figure 6.1 dieldrin Rat 0.217 0.015 0.01
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; reproduction is the endpoint.
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

Endosulfan, alpha- (I) 959-98-8 Sample et al. 1996; Dikshith et al. 1984 endosulfan Rat 0.35 0.15 0.08

This NOAEL is based on reproduction of rats.  Male 
and female rats were dosed for 30 days at three 
dose levels.  After mating dosed males and females, 
no adverse effects on reproduction were observed 
at any dose level.  The highest dose, 1.5 mg/kg-day, 
was considered a subchronic NOAEL.  A chronic 
NOAEL of 0.15 mg/kg-day was estimated by USEPA 
(2007c) by using a safety factor of 10.

Endosulfan, beta (II) 33213-65-9 Sample et al. 1996; Dikshith et al. 1984 endosulfan Rat 0.35 0.15 0.08 See NOAEL for endosulfan

Endrin 72-20-8 Sample et al. 1996; Good and Ware 1969 endrin Mouse 0.03 0.092 0.03

This NOAEL is based on reproduction of mice.  
Significant reproductive effects were observed 
among mice fed a diet with 5 ppm (0.92 mg/kg-day) 
endrin.  Because the study considered exposure 
during a critical lifestage, this dose was considered 
to be a chronic LOAEL.  A chronic NOAEL of 0.092 
mg/kg-day was estimated by Sample et al. (1996) by 
using a safety factor of 10.

Heptachlor 76-44-8 ATSDR 2007 heptachor Mouse1 0.03 0.9 0.25

This NOAEL is based on reproduction of mice; 100% 
infertility was observed in mice fed 9.3 mg/kg-day 
heptachlor for 10 weeks.  Because this was a LOAEL, 
a NOAEL of 0.9 mg/kg-day was estimated by ATSDR 
(2007) using a safety factor of 10.

Heptachlor epoxide 1024-57-3 ATSDR 2007 heptachor Mouse1 0.03 0.9 0.25 See NOAEL for heptachlor

Hexachlorobenzene 118-74-1 ATSDR 2002; Gralla et al. 1977 hexachlorobenzene Beagle dog 10 1.0 1.16

This NOAEL is based on growth of beagles.  Effects 
on growth for beagles fed hexachlobenzene for a 
year were observed a 11 mg/kg-day.  The NOAEL for 
the study was 1.0 mg/kg-day.

Methoxychlor 72-43-5 Sample et al. 1996; Gray et al. 1988 methoxychlor Rat 0.35 4 2.01

This NOAEL is based on reproduction of rats.  
Fertility and litter size was reduced for rats fed diets 
containing 100 or 200 ppm methoxychlor.  
Significant effects on reproduction were not 
observed at a 50 ppm dose.  Because the study 
evaluated exposure during reproduction, the 50 
ppm dose (4 mg/kg-day) was considered a chronic 
NOAEL; the 100 ppm dose (8 mg/kg-day) was 
considered the chronic LOAEL (Sample et al. 1996).
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

Mirex 2385-85-5 USEPA 2011 mirex Rat 0.35 0.7 0.35

This NOAEL is based on growth of rats.  Male rats in 
1.8 and 3.8 mg/kg-day dose groups gained less 
weight than controls during the first 70 weeks of 
exposure, and lost weight between 70 and 104 
weeks of exposure.  Body weights after 104 weeks 
of exposure were 11% (1.8 mg/kg-day) and 18% (3.8 
mg/kg-day) less than controls.  The NOAEL for 
effects on growth was estimated by USEPA (2011) to 
be at the 0.7 mg/kg-day dose.

Polychlorinated Biphenyls (PCBs)

Total PCB Congener tPCBCong Sample et al. 1996; Barsotti et al. 1976 Aroclor 1248 Rhesus monkey 5 0.01 0.0098

This NOAEL is based on reproduction of monkeys.  
This NOAEL is based on a study where pregnancy 
and live birth rates were reduced by both dose 
levels used in the study.  Because the study 
considered exposure over 14 months including 
critical lifestages (reproduction), the 2.5 ppm dose 
(0.1 mg/kg-day) was considered to be a chronic 
LOAEL.  A chronic NOAEL of 0.01 mg/kg-day was 
estimated by Sample et al. (1996) by using a safety 
factor of 10.

Total PCB Congener TEQ 1998 (Mammal) tPCBCongCPM Sample et al. 1996; Murray et al. 1979 2,3,7,8-TCDD Rat 0.35 0.000001 0.00000050

This NOAEL is based on reproduction of rats.  The 
purpose of the study was to evaluate the effects of 
TCDD on the reproductive capacity of rats given the 
compound continuously throughout three 
generations.  Because this a three-generation study, 
it covers the sensitivity of both the adults and their 
offspring, thereby allowing a good evaluation of the 
sensitivity of this species to dioxin and dioxin-like 
PCBs.

Metals

Arsenic 7440-38-2 Eco-SSL (USEPA 2005a), Table 6.2 and Figure 6.1 sodium arsenite Dog 10.1 1.04 1.21
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Cadmium 7440-43-9 Eco-SSL (USEPA 2005b), Table 6.2 and Figure 6.1 cadmium acetate Rat 0.43 0.77 0.41
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Chromium 7440-47-3 Eco-SSL (USEPA 2008), Table 6.3 and Figure 6.1 multiple forms Multiple N/A 2.4 2.4
This is the selected NOAEL in the Eco-SSL document 
based on geometric mean of growth and 
reproduction effects data for multiple species.  
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

Copper 7440-50-8 Eco-SSL (USEPA 2007d), Table 6.2 and Figure 6.1 copper sulfate pentahydrate Pig 100 5.6 11.59
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth and survival are the endpoints.

Lead 7439-92-1 Eco-SSL (USEPA 2005c), Table 6.2 and Figure 6.1 lead acetate Rat 0.3 4.7 2.28
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Methyl mercury 22967-92-6 Sample et al. 1996; Wobeser et al. 1976 methyl mercury chloride Mink 1 0.0150 0.0098

This NOAEL is based on growth and mortality of 
mink.  Mercury doses of 1.8 ppm or greater 
produced effects on mortality and growth.  The 
study duration was < 14 weeks (93 days).  Because 
significant effects were not observed at the 1.1 ppm 
(0.15 mg/kg-day) mercury dose level, and the 
duration was <1 year, this dose was considered to 
be a subchronic NOAEL.  A chronic NOAEL of 0.015 
mg/kg-day was estimated by Sample et al. (1996) by 
using a safety factor of 10 to the subchronic NOAEL. 

Nickel 7440-02-0 Eco-SSL (USEPA 2007e), Table 6.2 and Figure 6.1 nickelous chloride Mouse 0.03 1.70 0.4630
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; reproduction is the endpoint.

Selenium 7782-49-2 Eco-SSL (USEPA 2007f), Table 6.2 and Figure 6.1 sodium selenite Pig 17.8 0.143 0.19
This NOAEL is based on a NOAEL and LOAEL pair.  
This is the selected NOAEL2 in the Eco-SSL 
document; growth is the endpoint.

Silver 7440-22-4 Eco-SSL (USEPA 2006), Table 6.2 and Figure 6.1 silver acetate Pig 8.86 6.02 6.80
This NOAEL is based on the lowest LOAEL divided by 
10 by USEPA (2006) for growth and survival effects 
data for all listed species; growth is the endpoint.

Zinc 7440-66-6 Eco-SSL (USEPA 2007g), Table 6.2 and Figure 6.1 multiple forms Multiple N/A 75.4 75.4
This is the selected NOAEL in the Eco-SSL document 
based on geometric mean of growth and 
reproduction effects data for multiple species. 

Dioxins and Furans 

Total dioxin/furan TEQ 2005 (mammal) TDIOXFURM Sample et al. 1996; Murray et al. 1979 2,3,7,8-TCDD Rat 0.35 0.000001 0.00000050

This NOAEL is based on reproduction of rats.  The 
purpose of the study was to evaluate the effects of 
TCDD on the reproductive capacity of rats given the 
compound continuously throughout three 
generations.  Because this a three-generation study, 
it covers the sensitivity of both the adults and their 
offspring, thereby allowing a good evaluation of the 
sensitivity of this species to dioxin and dioxin-like 
PCBs.
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Table 5-5b
Phase 2 Mammalian Screening Levels

Chemical CAS RN Source Form/Surrogate Analyte Test Species

Test Species 
Body Weight

(kg)

Test Species 
NOAEL

 (mg/kg-day)

Raccoon
NOAEL

(mg/kg-day) Selection Notes

2,3,7,8-tetrachlorodibenzo-p-dioxin 1746-01-6 Sample et al. 1996; Murray et al. 1979 2,3,7,8-TCDD Rat 0.35 0.000001 0.00000050

This NOAEL is based on reproduction of rats.  The 
purpose of the study was to evaluate the effects of 
TCDD on the reproductive capacity of rats given the 
compound continuously throughout three 
generations.  Because this a three-generation study, 
it covers the sensitivity of both the adults and their 
offspring, thereby allowing a good evaluation of the 
sensitivity of this species to dioxin and dioxin-like 
PCBs.
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Table 5-5b
Phase 2 Mammalian Screening Levels

Notes: 
1 = Assumed body weight from Sample et al. 1996.
2 = NOAEL value in Eco-SSL report is highest bounded NOAEL lower than the lowest bounded LOAEL value for reproduction, growth, or survival.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number LPAH = low-molecular-weight polycyclic aromatic hydrocarbon
DDD = dichlorodiphenyldichloroethane mg/kg-day = milligram per kilogram per day
DDE = dichlorodiphenyldichloroethylene N/A = not applicable
DDT = dichlorodiphenyltrichloroethane NOAEL = no observed adverse effect level
Eco-SSL = Ecological Soil Screening Level ppm = parts per million
HPAH = high-molecular-weight polycyclic aromatic hydrocarbon TCDD = tetrachlorodibenzo-p-dioxin
kg = kilogram TEQ = toxic equivalence quotient
LOAEL = lowest observed adverse effect level
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Study Area Conventional Parameters
Ammonia Unionized 7664‐41‐7UI mg/L T 94 0.03 0.019 0.03 D 0.0041 95% KM (BCA) UCL 0.005 6.1 0.83 No 95% UCL < SL
Cyanide 57‐12‐5 mg/L T 61 0.052 0.01 0.052 D 0.0034 95% KM (BCA) UCL 0.001 52 3.4 Yes 95% UCL > SL

Metals
Aluminum 7429‐90‐5 µg/L T 59 1700 700 1700 D 110 95% KM (t) UCL 87 19 1.3 Yes 95% UCL > SL
Antimony 7440‐36‐0 µg/L T 21 91 100 91 D 5.4 95% KM (BCA) UCL 500 0.18 0.011 No Max Conc < SL
Arsenic 7440‐38‐2 µg/L T 92 23 17 23 D 1.6 95% KM (BCA) UCL 12.5 1.8 0.13 No 95% UCL < SL
Barium 7440‐39‐3 µg/L T 100 70 N/A 70 D 21 95% Approximate Gamma UCL 4 17 5.4 Yes 95% UCL > SL
Beryllium 7440‐41‐7 µg/L T 0.28 1.3 25 1.3 D N/A N/A 0.66 2 N/A Uncertain FoD < 5%_RL > SL
Cadmium 7440‐43‐9 µg/L T 3.9 1.1 25 1.1 D 0.3 95% KM (t) UCL 0.12 9.2 2.5 Uncertain FoD < 5%_RL > SL
Chromium 7440‐47‐3 µg/L T 9.7 10 50 10 D 3.0 95% KM (t) UCL 57.5 0.18 0.052 No Max Conc < SL
Cobalt 7440‐48‐4 µg/L T 4.1 1.1 40 1.1 D 0.39 95% KM (% Bootstrap) UCL 23 0.048 0.017 No Max Conc < SL
Manganese 7439‐96‐5 µg/L T 100 250 N/A 250 D 78 95% Modified‐t UCL 120 2.1 0.65 No 95% UCL < SL
Mercury 7439‐97‐6 µg/L T 99 0.28 0.0017 0.28 D 0.0085 95% KM (BCA) UCL 0.016 17 0.53 No 95% UCL < SL
Silver 7440‐22‐4 µg/L T 0.83 19 25 19 D N/A N/A 0.23 83 N/A Uncertain FoD < 5%_RL > SL
Thallium 7440‐28‐0 µg/L T 5.0 28 100 28 D 1.7 95% KM (t) UCL 21.3 1.3 0.079 Uncertain FoD < 5%_RL > SL
Tin 7440‐31‐5 µg/L T 9.4 15 100 15 D 1.8 95% KM (% Bootstrap) UCL 73 0.21 0.024 No Max Conc < SL
Vanadium 7440‐62‐2 µg/L T 46 14 250 14 D 2.8 95% KM (% Bootstrap) UCL 20 0.69 0.14 No Max Conc < SL

Metals, Dissolved
Copper 7440‐50‐8 µg/L D 46 160 50 160 D 4.1 95% KM (% Bootstrap) UCL 3.1 51 1.3 Yes 95% UCL > SL
Lead 7439‐92‐1 µg/L D 4.7 16 50 16 D 2.8 95% KM (BCA) UCL 8.1 2 0.33 Uncertain FoD < 5%_RL > SL
Nickel 7440‐02‐0 µg/L D 47 120 50 120 D 3.5 95% KM (% Bootstrap) UCL 8.2 15 0.42 No 95% UCL < SL
Selenium 7782‐49‐2 µg/L D 7.7 2.5 20 2.5 D 1.3 95% KM (Percentile Bootstrap) UCL 71 0.036 0.018 No Max Conc < SL
Zinc 7440‐66‐6 µg/L D 10 61 500 61 D 17 95% KM (% Bootstrap) UCL 81 0.75 0.21 No Max Conc < SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/L T 73 0.0024 0.00029 0.0024 D 0.00010 95% KM (BCA) UCL 0.94 0.0025 0.00011 No Max Conc < SL

Volatile Organic Compounds
1,1,1‐Trichloroethane 71‐55‐6 µg/L T 0.60 0.66 0.50 0.66 D N/A N/A 312 0.0021 N/A No Max Conc < SL
1,1,2,2‐Tetrachloroethane 79‐34‐5 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 90.2 0.0028 N/A No Max Conc < SL
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) 76‐13‐1 µg/L T 0 N/A 10 10 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
1,1,2‐Trichloroethane 79‐00‐5 µg/L T 0 N/A 0.75 0.75 ND N/A N/A 550 0.00068 N/A No Max Conc < SL
1,1‐Dichloroethane 75‐34‐3 µg/L T 0 N/A 0.75 0.75 ND N/A N/A 47 0.008 N/A No Max Conc < SL
1,1‐Dichloroethene 75‐35‐4 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 2,240 0.00011 N/A No Max Conc < SL
1,2,3‐Trichlorobenzene 87‐61‐6 µg/L T 0 N/A 2.5 2.5 ND N/A N/A 5 0.25 N/A No Max Conc < SL
1,2,4‐Trichlorobenzene 120‐82‐1 µg/L T 0 N/A 2.5 2.5 ND N/A N/A 5.4 0.23 N/A No Max Conc < SL
1,2‐Dibromo‐3‐chloropropane 96‐12‐8 µg/L T 0 N/A 2.5 2.5 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
1,2‐Dichlorobenzene 95‐50‐1 µg/L T 0.60 0.24 2.5 0.24 D N/A N/A 42 0.0057 N/A No Max Conc < SL
1,2‐Dichloroethane 107‐06‐2 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 1,130 0.00022 N/A No Max Conc < SL
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Study Area 1,2‐Dichloroethene, cis‐ 156‐59‐2 µg/L T 25 3.8 0.50 3.8 D 0.36 95% KM (% Bootstrap) UCL 970 0.0039 0.00037 No Max Conc < SL
1,2‐Dichloroethene, trans‐ 156‐60‐5 µg/L T 0 N/A 0.75 0.75 ND N/A N/A 970 0.00039 N/A No Max Conc < SL
1,2‐Dichloropropane 78‐87‐5 µg/L T 0 N/A 1.8 1.8 ND N/A N/A 2,400 0.00037 N/A No Max Conc < SL
1,3‐Dichlorobenzene 541‐73‐1 µg/L T 0 N/A 2.5 2.5 ND N/A N/A 28.5 0.044 N/A No Max Conc < SL
1,3‐Dichloropropene, cis‐ 10061‐01‐5 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 7.9 0.032 N/A No Max Conc < SL
1,3‐Dichloropropene, trans‐ 10061‐02‐6 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 7.9 0.032 N/A No Max Conc < SL
1,4‐Dichlorobenzene 106‐46‐7 µg/L T 0.60 0.30 2.5 0.30 D N/A N/A 19.9 0.015 N/A No Max Conc < SL
2‐Hexanone (Methyl butyl ketone) 591‐78‐6 µg/L T 0 N/A 5.0 5.0 ND N/A N/A 99 0.025 N/A No Max Conc < SL
4‐methyl‐2‐pentanone (Methyl isobutyl ketone) 108‐10‐1 µg/L T 0 N/A 5.0 5.0 ND N/A N/A 170 0.015 N/A No Max Conc < SL
Acetone 67‐64‐1 µg/L T 39 10 5.0 10 D 3.0 95% KM (% Bootstrap) UCL 564,000 0.000018 5.3E‐06 No Max Conc < SL
Benzene 71‐43‐2 µg/L T 19 1.0 0.50 1.0 D 0.34 95% KM (t) UCL 110 0.0091 0.0031 No Max Conc < SL
Bromochloromethane 74‐97‐5 µg/L T 0 N/A 2.5 2.5 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Bromodichloromethane 75‐27‐4 µg/L T 0 N/A 0.50 0.50 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Bromoform (Tribromomethane) 75‐25‐2 µg/L T 0 N/A 2.0 2.0 ND N/A N/A 640 0.0016 N/A No Max Conc < SL
Bromomethane (Methyl bromide) 74‐83‐9 µg/L T 1.2 0.60 1.0 0.60 D 0.53 95% KM (t) UCL 120 0.005 0.0044 No Max Conc < SL
Carbon disulfide 75‐15‐0 µg/L T 7.5 2.8 5.0 2.8 D 1.0 95% KM (t) UCL 0.92 3 1.1 Yes 95% UCL > SL
Carbon tetrachloride (Tetrachloromethane) 56‐23‐5 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 1,500 0.00017 N/A No Max Conc < SL
Chlorobenzene 108‐90‐7 µg/L T 1.8 1.0 0.50 1.0 D 0.31 95% KM (Percentile Bootstrap) UCL 25 0.04 0.012 No Max Conc < SL
Chloroethane 75‐00‐3 µg/L T 0 N/A 1.0 1.0 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Chloroform 67‐66‐3 µg/L T 5.1 0.39 0.75 0.39 D 0.25 95% KM (% Bootstrap) UCL 815 0.00048 0.00031 No Max Conc < SL
Chloromethane 74‐87‐3 µg/L T 0.30 0.28 2.5 0.28 D N/A N/A 2,700 0.0001 N/A No Max Conc < SL
Cyclohexane 110‐82‐7 µg/L T 0 N/A 10 10 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dibromochloromethane 124‐48‐1 µg/L T 0 N/A 0.50 0.50 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dichlorodifluoromethane 75‐71‐8 µg/L T 0 N/A 5.0 5.0 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dichloromethane (Methylene chloride) 75‐09‐2 µg/L T 1.8 0.61 3.0 0.61 D 0.45 95% KM (t) UCL 2,560 0.00024 0.00017 No Max Conc < SL
Ethylbenzene 100‐41‐4 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 25 0.01 N/A No Max Conc < SL
Ethylene dibromide (1,2‐Dibromoethane) 106‐93‐4 µg/L T 0 N/A 2.0 2.0 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Isopropylbenzene (Cumene) 98‐82‐8 µg/L T 0 N/A 0.50 0.50 ND N/A N/A 2.6 0.096 N/A No Max Conc < SL
Methyl acetate 79‐20‐9 µg/L T 0 N/A 10 10 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Methyl ethyl ketone 78‐93‐3 ug/L T 0 N/A 5.0 5.0 ND N/A N/A 14000 0.00018 NaN No Max Conc < SL
Methyl tert‐butyl ether (MTBE) 1634‐04‐4 µg/L T 11 0.60 1.0 0.60 D 0.31 95% KM (% Bootstrap) UCL 11,070 0.000054 0.000028 No Max Conc < SL
Methylcyclohexane 108‐87‐2 µg/L T 0 N/A 10 10 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Styrene 100‐42‐5 µg/L T 0 N/A 1.0 1.0 ND N/A N/A 910 0.00055 N/A No Max Conc < SL
Tetrachloroethene (PCE) 127‐18‐4 µg/L T 6.9 0.73 0.50 0.73 D 0.25 95% KM (% Bootstrap) UCL 45 0.016 0.0055 No Max Conc < SL
Toluene 108‐88‐3 µg/L T 4.5 0.37 0.75 0.37 D 0.29 95% KM (Percentile Bootstrap) UCL 215 0.0017 0.0013 No Max Conc < SL
Total Xylene (U = 1/2) tXylene_N µg/L T 0 N/A 1.0 1.0 ND N/A N/A 19 0.026 N/A No Max Conc < SL
Trichloroethene (TCE) 79‐01‐6 µg/L T 2.4 2.6 0.50 2.6 D 0.32 95% KM (BCA) UCL 21 0.12 0.015 No Max Conc < SL
Trichlorofluoromethane (Fluorotrichloromethane) 75‐69‐4 µg/L T 0 N/A 2.5 2.5 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
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Study Area Vinyl acetate 108‐05‐4 µg/L T 0 N/A 5.0 5.0 ND N/A N/A 16 0.16 N/A No Max Conc < SL
Vinyl chloride 75‐01‐4 µg/L T 3 0.35 1.0 0.35 D 0.3 95% KM (Percentile Bootstrap) UCL 930 0.00038 0.00032 No Max Conc < SL

Semivolatile Organic Compounds
1,2,4,5‐Tetrachlorobenzene 95‐94‐3 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 129 0.0074 N/A No Max Conc < SL
2,4,5‐Trichlorophenol 95‐95‐4 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 12 0.079 N/A No Max Conc < SL
2,4,6‐Trichlorophenol 88‐06‐2 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 61 0.016 N/A No Max Conc < SL
2,4‐Dichlorophenol 120‐83‐2 µg/L T 0.28 0.10 0.54 0.10 D N/A N/A 11 0.0091 N/A No Max Conc < SL
2,4‐Dimethylphenol 105‐67‐9 µg/L T 0.28 0.25 2.2 0.25 D N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
2,4‐Dinitrophenol 51‐28‐5 µg/L T 0 N/A 9.6 9.6 ND N/A N/A 48.5 0.099 N/A No Max Conc < SL
2,4‐Dinitrotoluene 121‐14‐2 µg/L T 1.1 1.8 1.9 1.8 D 0.52 95% KM (t) UCL 44 0.041 0.012 No Max Conc < SL
2,6‐Dinitrotoluene 606‐20‐2 µg/L T 0.28 2.1 1.9 2.1 D N/A N/A 81 0.026 N/A No Max Conc < SL
2‐Chlorophenol 95‐57‐8 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 265 0.0036 N/A No Max Conc < SL
2‐Methylphenol (o‐Cresol) 95‐48‐7 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 1,020 0.00093 N/A No Max Conc < SL
2‐Nitroaniline 88‐74‐4 µg/L T 0 N/A 9.6 9.6 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
2‐Nitrophenol 88‐75‐5 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 2,940 0.00032 N/A No Max Conc < SL
3,3'‐Dichlorobenzidine 91‐94‐1 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 73 0.013 N/A No Max Conc < SL
3‐Nitroaniline 99‐09‐2 µg/L T 0 N/A 9.6 9.6 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
4‐Bromophenyl‐phenyl ether 101‐55‐3 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 1.5 0.63 N/A No Max Conc < SL
4‐Chloro‐3‐methylphenol 59‐50‐7 µg/L T 0.28 0.38 1.9 0.38 D N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
4‐Chloroaniline 106‐47‐8 µg/L T 0.55 0.13 1.9 0.13 D N/A N/A 232 0.00056 N/A No Max Conc < SL
4‐Nitrophenol 100‐02‐7 µg/L T 0 N/A 9.6 9.6 ND N/A N/A 71.7 0.067 N/A No Max Conc < SL
Atrazine 1912‐24‐9 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 1.8 0.53 N/A No Max Conc < SL
Benzaldehyde 100‐52‐7 µg/L T 8.0 1.0 2.2 1.0 D 0.55 95% KM (t) UCL NA N/A N/A Uncertain FoD > 5%_No SL
bis(2‐Chloroethoxy)methane 111‐91‐1 µg/L T 0 N/A 1.9 1.9 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
bis(2‐Chloroethyl)ether 111‐44‐4 µg/L T 0 N/A 0.54 0.54 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
bis(2‐Ethylhexyl)phthalate 117‐81‐7 µg/L T 15 63 3.8 63 D 1.5 95% KM (BCA) UCL 16 3.9 0.092 No 95% UCL < SL
Butylbenzyl phthalate 85‐68‐7 µg/L T 30 1.5 1.9 1.5 D 0.28 95% KM (t) UCL 29.4 0.051 0.0094 No Max Conc < SL
Caprolactam 105‐60‐2 µg/L T 0.83 2.1 9.6 2.1 D N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Di‐n‐butyl phthalate 84‐74‐2 µg/L T 9.1 0.30 1.9 0.3 D 0.12 95% KM (% Bootstrap) UCL 3.4 0.088 0.066 No Max Conc < SL
Di‐n‐octyl phthalate 117‐84‐0 µg/L T 1.4 2.2 1.9 2.2 D 0.91 95% KM (t) UCL 22 0.1 0.043 No Max Conc < SL
Diethyl phthalate 84‐66‐2 µg/L T 16 1.7 1.9 1.7 D 0.29 95% KM (% Bootstrap) UCL 75.9 0.022 0.0039 No Max Conc < SL
Dimethyl phthalate 131‐11‐3 µg/L T 0.28 0.067 1.9 0.067 D N/A N/A 580 0.00012 N/A No Max Conc < SL
Hexachlorobutadiene (Hexachloro‐1,3‐butadiene) 87‐68‐3 µg/L T 0 N/A 0.54 0.54 ND N/A N/A 0.3 0.9 N/A No Max Conc < SL
Hexachlorocyclopentadiene 77‐47‐4 µg/L T 0 N/A 1.1 1.1 ND N/A N/A 0.07 7.9 N/A Uncertain FoD < 5%_RL > SL
Hexachloroethane 67‐72‐1 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 9.4 0.1 N/A No Max Conc < SL
Isophorone 78‐59‐1 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 129 0.0074 N/A No Max Conc < SL
Nitrobenzene 98‐95‐3 µg/L T 0 N/A 3.8 3.8 ND N/A N/A 66.8 0.028 N/A No Max Conc < SL
n‐Nitrosodi‐n‐propylamine 621‐64‐7 µg/L T 0.28 2.7 0.54 2.7 D N/A N/A 120 0.023 N/A No Max Conc < SL
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Study Area n‐Nitrosodiphenylamine 86‐30‐6 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 33,000 0.000029 N/A No Max Conc < SL
Pentachlorophenol 87‐86‐5 µg/L T 0.28 0.68 2.2 0.68 D N/A N/A 7.9 0.086 N/A No Max Conc < SL
Phenol 108‐95‐2 µg/L T 2.2 0.7 0.54 0.70 D 0.18 95% KM (Percentile Bootstrap) UCL 58 0.012 0.0033 No Max Conc < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 µg/L T 53 0.11 0.012 0.11 D 0.011 95% KM (Chebyshev) UCL NA N/A N/A Uncertain FoD > 5%_No SL
1‐Methylphenanthrene 832‐69‐9 µg/L T 22 0.047 0.012 0.047 D 0.0057 95% KM (t) UCL NA N/A N/A Uncertain FoD > 5%_No SL
2,3,5‐Trimethylnaphthalene (1,6,7‐Trimethylnaphthalene) 2245‐38‐7 µg/L T 29 0.026 0.012 0.026 D 0.0056 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
2,6‐Dimethylnaphthalene 581‐42‐0 µg/L T 44 0.17 0.011 0.17 D 0.012 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
2‐Methylnaphthalene 91‐57‐6 µg/L T 71 0.13 0.012 0.13 D 0.0086 95% KM (BCA) UCL 4.2 0.031 0.002 No Max Conc < SL
Acenaphthene 83‐32‐9 µg/L T 85 0.21 0.012 0.21 D 0.035 95% KM (Chebyshev) UCL 6.6 0.032 0.0053 No Max Conc < SL
Acenaphthylene 208‐96‐8 µg/L T 58 0.025 0.012 0.025 D 0.0043 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/L T 90 0.028 0.011 0.028 D 0.0054 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/L T 69 0.056 0.012 0.056 D 0.0066 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/L T 37 0.046 0.013 0.046 D 0.0074 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Benzo(b)fluoranthene 205‐99‐2 µg/L T 93 0.040 0.015 0.04 D 0.0055 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/L T 77 0.036 0.012 0.036 D 0.0046 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/L T 66 0.036 0.012 0.036 D 0.0060 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/L T 95 0.065 0.016 0.065 D 0.0090 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 µg/L T 6.9 0.013 0.012 0.013 D 0.0045 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Dibenzofuran 132‐64‐9 µg/L T 0 N/A 1.9 1.9 ND N/A N/A 65 0.015 N/A No Max Conc < SL
Fluoranthene 206‐44‐0 µg/L T 96 0.14 0.045 0.14 D 0.032 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/L T 51 0.060 0.012 0.06 D 0.0084 95% KM (% Bootstrap) UCL 2.5 0.024 0.0034 No Max Conc < SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/L T 58 0.026 0.012 0.026 D 0.0043 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Naphthalene 91‐20‐3 µg/L T 74 0.47 0.015 0.47 D 0.028 95% KM (Chebyshev) UCL 1.4 0.34 0.02 No Max Conc < SL
Perylene 198‐55‐0 µg/L T 12 0.012 0.012 0.012 D 0.0048 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Phenanthrene 85‐01‐8 µg/L T 80 0.22 0.013 0.22 D 0.013 95% KM (BCA) UCL 1.5 0.15 0.0084 No Max Conc < SL
Pyrene 129‐00‐0 µg/L T 97 0.16 0.051 0.16 D 0.039 95% KM (BCA) UCL NA N/A N/A Uncertain FoD > 5%_No SL

Pesticides
Aldrin 309‐00‐2 µg/L T 1.9 0.0085 0.013 0.0085 D 0.0011 95% KM (% Bootstrap) UCL 0.13 0.065 0.0082 No Max Conc < SL
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/L T 0.83 0.0017 0.013 0.0017 D N/A N/A 0.004 0.42 N/A No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/L T 21 0.014 0.013 0.014 D 0.0013 95% KM (t) UCL 0.004 3.5 0.32 No 95% UCL < SL
Dieldrin 60‐57‐1 µg/L T 0.83 0.0013 0.013 0.0013 D N/A N/A 0.11 0.012 N/A No Max Conc < SL
Endosulfan sulfate 1031‐07‐8 µg/L T 3.6 0.0015 0.013 0.0015 D 0.00067 95% KM (t) UCL 0.009 0.17 0.074 No Max Conc < SL
Endosulfan, alpha‐ (I) 959‐98‐8 µg/L T 0 N/A 0.013 0.013 ND N/A N/A 0.001 6.5 N/A Uncertain FoD < 5%_RL > SL
Endosulfan, beta (II) 33213‐65‐9 µg/L T 2.2 0.0034 0.013 0.0034 D 0.00065 95% KM (t) UCL 0.001 3.4 0.65 Uncertain FoD < 5%_RL > SL
Endrin 72‐20‐8 µg/L T 0 N/A 0.013 0.013 ND N/A N/A 0.01 0.65 N/A No Max Conc < SL
Endrin aldehyde 7421‐93‐4 µg/L T 2.8 0.010 0.013 0.010 D 0.00070 95% KM (t) UCL NA N/A N/A Uncertain FoD < 5%_No SL
Endrin ketone 53494‐70‐5 µg/L T 2.5 0.0052 0.013 0.0052 D 0.00064 95% KM (Percentile Bootstrap) UCL NA N/A N/A Uncertain FoD < 5%_No SL
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Table 5‐6
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Water
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Study Area Heptachlor 76‐44‐8 µg/L T 3.9 0.0076 0.013 0.0076 D 0.00070 95% KM (t) UCL 0.0036 2.1 0.19 Uncertain FoD < 5%_RL > SL
Heptachlor epoxide 1024‐57‐3 µg/L T 0.83 0.0021 0.013 0.0021 D N/A N/A 0.0036 0.58 N/A No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/L T 0.55 0.19 0.54 0.19 D N/A N/A 0.0003 633 N/A Uncertain FoD < 5%_RL > SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/L T 2.8 0.018 0.013 0.018 D 0.00075 95% KM (BCA) UCL 25 0.0007 0.000031 No Max Conc < SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/L T 5.5 0.011 0.013 0.011 D 0.00084 95% KM (% Bootstrap) UCL NA N/A N/A Uncertain FoD > 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/L T 25 0.012 0.013 0.012 D 0.00080 95% KM (% Bootstrap) UCL 141 0.000085 5.6E‐06 No Max Conc < SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/L T 13 0.029 0.013 0.029 D 0.0015 95% KM (t) UCL 0.016 1.8 0.095 No 95% UCL < SL
Methoxychlor 72‐43‐5 µg/L T 0.83 0.0015 0.025 0.0015 D N/A N/A 0.03 0.05 N/A No Max Conc < SL
Mirex 2385‐85‐5 µg/L T 2.5 0.0014 0.013 0.0014 D 0.00053 95% KM (Percentile Bootstrap) UCL 0.001 1.4 0.53 Uncertain FoD < 5%_RL > SL
Nonachlor, cis‐ 5103‐73‐1 µg/L T 8.0 0.00046 0.013 0.00046 D 0.00025 95% KM (% Bootstrap) UCL 0.004 0.12 0.062 No Max Conc < SL
Nonachlor, trans‐ 39765‐80‐5 µg/L T 2.8 0.0085 0.013 0.0085 D 0.00071 95% KM (t) UCL 0.004 2.1 0.18 No 95% UCL < SL
Oxychlordane 27304‐13‐8 µg/L T 2.2 0.0018 0.17 0.0018 D 0.00051 95% KM (Percentile Bootstrap) UCL 0.0022 0.82 0.23 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/L T 45 0.049 0.013 0.049 D 0.0031 95% KM (% Bootstrap) UCL 0.000011 4500 280 Yes 95% UCL > SL
Toxaphene 8001‐35‐2 µg/L T 0.30 0.026 1.0 0.026 D N/A N/A 0.21 0.12 N/A No Max Conc < SL

Herbicides
2,2‐Dichloropropionic acid (Dalapon) 75‐99‐0 µg/L T 0 N/A 5.7 5.7 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
2,4,5‐T (2,4,5‐Trichlorophenoxyacetic acid) 93‐76‐5 µg/L T 0 N/A 1.1 1.1 ND N/A N/A 686 0.0008 N/A No Max Conc < SL
2,4,5‐TP (Silvex) 93‐72‐1 µg/L T 0.30 0.10 1.1 0.10 D N/A N/A 30 0.0033 N/A No Max Conc < SL
2,4‐D (2,4‐Dichlorophenoxyacetic acid) 94‐75‐7 µg/L T 0 N/A 4.5 4.5 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
2,4‐DB (2,4‐D derivative) 94‐82‐6 µg/L T 0 N/A 4.5 4.5 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dicamba 1918‐00‐9 µg/L T 0 N/A 2.3 2.3 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dichlorprop 120‐36‐5 µg/L T 0.30 0.72 4.5 0.72 D N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Dinoseb 88‐85‐7 µg/L T 0 N/A 1.0 1.0 ND N/A N/A 0.05 10 N/A Uncertain FoD < 5%_RL > SL
Mecoprop (MCPP) 93‐65‐2 µg/L T 0 N/A 450 450 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL
Mephanac (MCPA) 94‐74‐6 µg/L T 0 N/A 450 450 ND N/A N/A NA N/A N/A Uncertain FoD < 5%_No SL

Polychlorinated Biphenyl (PCB) Aroclors
Total PCB Aroclors (U = 1/2) tPCB_N µg/L T 16 0.45 0.098 0.45 D 0.024 95% KM (% Bootstrap) UCL 0.03 15 0.79 No 95% UCL < SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/L T 96 92 9.5 92 D 9.7 95% KM (BCA) UCL 30 3.1 0.32 No 95% UCL < SL

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 5 of 6

October 2018
181037-01.01



Table 5‐6
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Water

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL < SL = 95% UCL less than the screening level
95% UCL > SL = 95% UCL greater than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD < 5%_RL > SL = frequency of detection less than 5% and reporting limit greater than screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
U=1/2 = Non‐detect values are treated as 1/2 the MDL or RL

Acronyms:
µg/L = microgram per liter
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
D = detect (Basis for Maximum [D/ND] column)
D = dissolved (Fraction column)
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
MDL = method detection limit
mg/L = milligram per liter
N/A = not applicable
NA = not available
ND = non‐detect (Basis for Maximum [D/ND] column)
ng/L = nanogram per liter
RL = reporting limit
T = total (Fraction column)
(t) = Student's‐t
UCL = upper confidence limit
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Table 5‐7
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Sediment 
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Rationale for COPEC 
Selection

Study Area Conventional Parameters
Cyanide 57‐12‐5 mg/kg 31 9.7 9.7 9.7 D 1.5 95% KM (t) UCL 0.1 ‐‐ 97 15 Yes 95% UCL > SL

Metals
Aluminum 7429‐90‐5 mg/kg 100 24,000 N/A 24,000 D 12,000 95% Chebyshev (Mean, Sd) UCL 18,000 ‐‐ 1.3 0.68 No 95% UCL < SL
Antimony 7440‐36‐0 mg/kg 100 110 N/A 110 D 7.2 95% Chebyshev (Mean, Sd) UCL 2 ‐‐ 55 3.6 Yes 95% UCL > SL
Arsenic 7440‐38‐2 mg/kg 100 400 N/A 400 D 38 95% Chebyshev (Mean, Sd) UCL 7.24 ‐‐ 56 5.2 Yes 95% UCL > SL
Barium 7440‐39‐3 mg/kg 100 680 N/A 680 D 170 95% Chebyshev (Mean, Sd) UCL 20 ‐‐ 34 8.5 Yes 95% UCL > SL
Beryllium 7440‐41‐7 mg/kg 99 1.9 0.67 1.9 D 0.7 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Cadmium 7440‐43‐9 mg/kg 100 250 N/A 250 D 27 95% Chebyshev (Mean, Sd) UCL 0.68 ‐‐ 370 39 Yes 95% UCL > SL
Chromium 7440‐47‐3 mg/kg 100 1,400 N/A 1,400 D 220 95% Chebyshev (Mean, Sd) UCL 52.3 ‐‐ 27 4.3 Yes 95% UCL > SL
Cobalt 7440‐48‐4 mg/kg 100 69 N/A 69 D 14 95% Chebyshev (Mean, Sd) UCL 50 ‐‐ 1.4 0.29 No 95% UCL < SL
Copper 7440‐50‐8 mg/kg 100 37,000 N/A 37,000 D 1,900 95% Chebyshev (Mean, Sd) UCL 18.7 ‐‐ 2,000 100 Yes 95% UCL > SL
Lead 7439‐92‐1 mg/kg 100 3,100 N/A 3,100 D 540 95% Chebyshev (Mean, Sd) UCL 30.2 ‐‐ 100 18 Yes 95% UCL > SL
Manganese 7439‐96‐5 mg/kg 100 830 N/A 830 D 310 95% Chebyshev (Mean, Sd) UCL 460 ‐‐ 1.8 0.68 No 95% UCL < SL
Mercury 7439‐97‐6 mg/kg 100 13 N/A 13 D 2.2 95% Chebyshev (Mean, Sd) UCL 0.13 ‐‐ 100 17 Yes 95% UCL > SL
Nickel 7440‐02‐0 mg/kg 100 4,200 N/A 4,200 D 270 95% Chebyshev (Mean, Sd) UCL 15.9 ‐‐ 260 17 Yes 95% UCL > SL
Selenium 7782‐49‐2 mg/kg 96 53 1.5 53 D 4.3 95% KM (BCA) UCL 2 ‐‐ 26 2.1 Yes 95% UCL > SL
Silver 7440‐22‐4 mg/kg 100 52 N/A 52 D 10 95% Chebyshev (Mean, Sd) UCL 0.73 ‐‐ 72 14 Yes 95% UCL > SL
Thallium 7440‐28‐0 mg/kg 99 2.5 0.44 2.5 D 0.37 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Tin 7440‐31‐5 mg/kg 100 250 N/A 250 D 47 95% Chebyshev (Mean, Sd) UCL 3.4 ‐‐ 72 14 Yes 95% UCL > SL
Vanadium 7440‐62‐2 mg/kg 100 150 N/A 150 D 52 95% Modified‐t UCL 57 ‐‐ 2.7 0.91 No 95% UCL < SL

Zinc 7440‐66‐6 mg/kg 100 14,000 N/A 14,000 D 1,800
95% Chebyshev(Mean, Sd) UCL (H‐UCL 

recommended)
124 ‐‐ 110 15 Yes 95% UCL > SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 88 26 2.2 26 D 2.7 95% KM (Chebyshev) UCL 100 ‐‐ 0.26 0.027 No Max Conc < SL

Volatile Organic Compounds
1,1,1‐Trichloroethane 71‐55‐6 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.856 EqP 0.091 N/A No Max Conc < SL
1,1,2,2‐Tetrachloroethane 79‐34‐5 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.202 EqP 0.39 N/A No Max Conc < SL
1,1,2‐Trichloro‐1,2,2‐
trifluoroethane (Freon 113)

76‐13‐1 µg/kg 0 N/A 14,000 14,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL

1,1,2‐Trichloroethane 79‐00‐5 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.57 EqP 0.14 N/A No Max Conc < SL
1,1‐Dichloroethane 75‐34‐3 mg/kg (at 1% TOC) 0.58 0.00044 0.16 0.00044 D N/A N/A 0.00057 EqP 0.76 N/A No Max Conc < SL
1,1‐Dichloroethene 75‐35‐4 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 2.78 EqP 0.028 N/A No Max Conc < SL
1,2,3‐Trichlorobenzene 87‐61‐6 µg/kg 0.59 19 3,600 19 D N/A N/A 858 ‐‐ 0.022 N/A No Max Conc < SL
1,2,4‐Trichlorobenzene 120‐82‐1 mg/kg (at 1% TOC) 1.2 0.033 0.38 0.033 D N/A N/A 0.473 EqP 0.07 N/A No Max Conc < SL
1,2‐Dibromo‐3‐chloropropane 96‐12‐8 µg/kg 0 N/A 3,600 3,600 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
1,2‐Dichlorobenzene 95‐50‐1 mg/kg (at 1% TOC) 5.2 0.0092 0.38 0.0092 D 0.00055 95% KM (Percentile Bootstrap) UCL 0.989 EqP 0.0093 0.00056 No Max Conc < SL
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Table 5‐7
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Sediment 
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Rationale for COPEC 
Selection

Study Area 1,2‐Dichloroethane 107‐06‐2 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.26 EqP 0.3 N/A No Max Conc < SL
1,2‐Dichloroethene, cis‐ 156‐59‐2 µg/kg 8.1 5.6 1,700 5.6 D 1.8 95% KM (t) UCL 1,050 ‐‐ 0.0053 0.0017 No Max Conc < SL
1,2‐Dichloroethene, trans‐ 156‐60‐5 µg/kg 0 N/A 1,700 1,700 ND N/A N/A 1,050 ‐‐ 0.81 N/A No Max Conc < SL
1,2‐Dichloropropane 78‐87‐5 mg/kg (at 1% TOC) 0 N/A 0.27 0.27 ND N/A N/A 0.333 EqP 0.4 N/A No Max Conc < SL
1,3‐Dichlorobenzene 541‐73‐1 mg/kg (at 1% TOC) 0 N/A 0.38 0.38 ND N/A N/A 0.842 EqP 0.23 N/A No Max Conc < SL
1,3‐Dichloropropene, cis‐ 10061‐01‐5 µg/kg 0 N/A 1,700 1,700 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
1,3‐Dichloropropene, trans‐ 10061‐02‐6 µg/kg 0 N/A 1,700 1,700 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
1,4‐Dichlorobenzene 106‐46‐7 mg/kg (at 1% TOC) 24 0.076 0.38 0.076 D 0.0043 95% KM (Chebyshev) UCL 0.46 EqP 0.17 0.0094 No Max Conc < SL
2‐Hexanone (Methyl butyl 
ketone)

591‐78‐6 mg/kg (at 1% TOC) 0 N/A 0.77 0.77 ND N/A N/A 0.0582 EqP 6.6 N/A Uncertain FoD < 5%_RL > SL

4‐methyl‐2‐pentanone (Methyl 
isobutyl ketone)

108‐10‐1 mg/kg (at 1% TOC) 2.3 0.0280 0.8 0.028 D 0.0017 95% KM (t) UCL 0.0251 EqP 1.1 0.067 Uncertain FoD < 5%_RL > SL

Acetone 67‐64‐1 mg/kg (at 1% TOC) 80 0.27 1.7 0.27 D 0.062 95% KM (BCA) UCL 0.1997 EqP 1.3 0.31 No 95% UCL < SL
Benzene 71‐43‐2 mg/kg (at 1% TOC) 16 0.46 0.16 0.46 D 0.03 97.5% KM (Chebyshev) UCL 0.137 EqP 3.4 0.22 No 95% UCL < SL
Bromochloromethane 74‐97‐5 µg/kg 0 N/A 3,600 3,600 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Bromodichloromethane 75‐27‐4 µg/kg 0 N/A 1,700 1,700 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Bromoform (Tribromomethane) 75‐25‐2 mg/kg (at 1% TOC) 0 N/A 0.31 0.31 ND N/A N/A 1.31 EqP 0.12 N/A No Max Conc < SL
Bromomethane (Methyl 
bromide)

74‐83‐9 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.00137 EqP 57 N/A Uncertain FoD < 5%_RL > SL

Carbon disulfide 75‐15‐0 mg/kg (at 1% TOC) 82 0.047 0.46 0.047 D 0.0062 95% KM (BCA) UCL 0.00085 EqP 55 7.3 Yes 95% UCL > SL
Carbon tetrachloride 
(Tetrachloromethane)

56‐23‐5 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 7.24 EqP 0.011 N/A No Max Conc < SL

Chlorobenzene 108‐90‐7 mg/kg (at 1% TOC) 15 0.0700 0.16 0.0700 D 0.0028 95% KM (Chebyshev) UCL 0.162 EqP 0.43 0.018 No Max Conc < SL
Chloroethane 75‐00‐3 µg/kg 0 N/A 1,700 1,700 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Chloroform 67‐66‐3 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 0.0954 EqP 0.82 N/A No Max Conc < SL
Chloromethane 74‐87‐3 µg/kg 0 N/A 3,600 3,600 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Cyclohexane 110‐82‐7 µg/kg 5 780 14,000 780 D 21 95% KM (Percentile Bootstrap) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Dibromochloromethane 124‐48‐1 µg/kg 0 N/A 1,700 1,700 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Dichlorodifluoromethane 75‐71‐8 µg/kg 0 N/A 7,200 7,200 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Dichloromethane (Methylene 
chloride)

75‐09‐2 mg/kg (at 1% TOC) 5.8 0.63 0.46 0.63 D 0.029 97.5% KM (Chebyshev) UCL 0.159 EqP 3.9 0.18 No 95% UCL < SL

Ethylbenzene 100‐41‐4 mg/kg (at 1% TOC) 17 1.1 0.13 1.1 D 0.051 95% Approximate Gamma KM‐UCL 0.305 EqP 3.5 0.17 No 95% UCL < SL
Ethylene dibromide (1,2‐
Dibromoethane)

106‐93‐4 µg/kg 0 N/A 2,900 2,900 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL

Isopropylbenzene (Cumene) 98‐82‐8 µg/kg 23 830 1,700 830 D 100 97.5% KM (Chebyshev) UCL 86 ‐‐ 9.7 1.2 Yes 95% UCL > SL
Methyl acetate 79‐20‐9 µg/kg 0.58 20,000 12,000 20,000 D N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Methyl ethyl ketone 78‐93‐3 mg/kg (at 1% TOC) 78 0.056 0.77 0.056 D 0.013 95% KM (BCA) UCL 0.0424 EqP 1.3 0.3 No 95% UCL < SL
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Rationale for COPEC 
Selection

Study Area Methyl tert‐butyl ether (MTBE) 1634‐04‐4 µg/kg 4.1 65 1,700 65 D 3.8 95% KM (Percentile Bootstrap) UCL N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Methylcyclohexane 108‐87‐2 µg/kg 12 2,600 2,900 2,600 D 110 95% Approximate Gamma KM‐UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Styrene 100‐42‐5 mg/kg (at 1% TOC) 0 N/A 0.16 0.16 ND N/A N/A 7.07 EqP 0.011 N/A No Max Conc < SL
Tetrachloroethene (PCE) 127‐18‐4 mg/kg (at 1% TOC) 1.7 0.0034 0.16 0.0034 D N/A N/A 0.19 EqP 0.018 N/A No Max Conc < SL
Toluene 108‐88‐3 mg/kg (at 1% TOC) 16 0.89 0.16 0.89 D 0.058 97.5% KM (Chebyshev) UCL 1.09 EqP 0.81 0.053 No Max Conc < SL
Total Xylene (KM) (RL) tXylene_KM_RL mg/kg (at 1% TOC) 7.5 0.096 0.15 0.096 D 0.0043 95% KM (Chebyshev) UCL 0.046 EqP 2.1 0.094 No 95% UCL < SL
Trichloroethene (TCE) 79‐01‐6 mg/kg (at 1% TOC) 1.7 0.00046 0.16 0.00046 D N/A N/A 8.95 EqP 0.000051 N/A No Max Conc < SL
Trichlorofluoromethane 
(Fluorotrichloromethane)

75‐69‐4 µg/kg 0 N/A 3,600 3,600 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL

Vinyl acetate 108‐05‐4 mg/kg (at 1% TOC) 0 N/A 0.77 0.77 ND N/A N/A 0.013 EqP 29 N/A Uncertain FoD < 5%_RL > SL
Vinyl chloride 75‐01‐4 mg/kg (at 1% TOC) 1.7 0.00029 0.16 0.00029 D N/A N/A 0.43067 EqP 0.00067 N/A No Max Conc < SL

Semivolatile Organics
1,2,4,5‐Tetrachlorobenzene 95‐94‐3 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 47 EqP 0.064 N/A No Max Conc < SL
1,4‐Dioxane 123‐91‐1 mg/kg (at 1% TOC) 0 N/A 12 12 ND N/A N/A 0.587 EqP 10 N/A Uncertain FoD < 5%_RL > SL
2,3,4,6‐Tetrachlorophenol 58‐90‐2 µg/kg 0 N/A 72,000 72,000 ND N/A N/A 284 ‐‐ 130 N/A Uncertain FoD < 5%_RL > SL
2,4,5‐Trichlorophenol 95‐95‐4 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 0.819 EqP 3.7 N/A Uncertain FoD < 5%_RL > SL
2,4,6‐Trichlorophenol 88‐06‐2 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 2.65 EqP 1.1 N/A Uncertain FoD < 5%_RL > SL
2,4‐Dichlorophenol 120‐83‐2 µg/kg 0 N/A 15,000 15,000 ND N/A N/A 117 ‐‐ 63 N/A Uncertain FoD < 5%_RL > SL
2,4‐Dimethylphenol 105‐67‐9 µg/kg 0.86 1,200 72,000 1,200 D N/A N/A 29 ‐‐ 41 N/A Uncertain FoD < 5%_RL > SL
2,4‐Dinitrophenol 51‐28‐5 mg/kg (at 1% TOC) 0 N/A 31 31 ND N/A N/A 0.00621 EqP 2,500 N/A Uncertain FoD < 5%_RL > SL
2,4‐Dinitrotoluene 121‐14‐2 µg/kg 0 N/A 72,000 72,000 ND N/A N/A 41.6 ‐‐ 860 N/A Uncertain FoD < 5%_RL > SL
2,6‐Dinitrotoluene 606‐20‐2 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 0.15503 EqP 19 N/A Uncertain FoD < 5%_RL > SL
2‐Chloronaphthalene 91‐58‐7 mg/kg (at 1% TOC) 0 N/A 1.2 1.2 ND N/A N/A 0.417 EqP 1.5 N/A Uncertain FoD < 5%_RL > SL
2‐Chlorophenol 95‐57‐8 mg/kg (at 1% TOC) 0.27 0.0058 6 0.0058 D N/A N/A 0.344 EqP 0.017 N/A No Max Conc < SL
2‐Methylphenol (o‐Cresol) 95‐48‐7 µg/kg 0.55 54 72,000 54 D N/A N/A 8 ‐‐ 6.8 N/A Uncertain FoD < 5%_RL > SL
2‐Nitroaniline 88‐74‐4 µg/kg 0 N/A 370,000 370,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
2‐Nitrophenol 88‐75‐5 µg/kg 0 N/A 72,000 72,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
3,3'‐Dichlorobenzidine 91‐94‐1 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 2.06 EqP 1.5 N/A Uncertain FoD < 5%_RL > SL
3‐Methylphenol & 4‐
Methylphenol (m&p‐Cresol)

MEPH3_4 µg/kg 64 40,000 7,200 40,000 D 1,400 95% KM (Chebyshev) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL

3‐Nitroaniline 99‐09‐2 µg/kg 0 N/A 370,000 370,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
4‐Bromophenyl‐phenyl ether 101‐55‐3 µg/kg 0 N/A 72,000 72,000 ND N/A N/A 1,230 ‐‐ 29 N/A Uncertain FoD < 5%_RL > SL
4‐Chloro‐3‐methylphenol 59‐50‐7 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 0.388 EqP 7.8 N/A Uncertain FoD < 5%_RL > SL
4‐Chloroaniline 106‐47‐8 mg/kg (at 1% TOC) 32 0.160 6 0.160 D 0.030 95% KM (% Bootstrap) UCL 0.146 EqP 1.1 0.2 No 95% UCL < SL
4‐Chlorophenyl phenyl ether 7005‐72‐3 µg/kg 0 N/A 72,000 72,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
4‐Nitroaniline 100‐01‐6 µg/kg 0 N/A 370,000 370,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
4‐Nitrophenol 100‐02‐7 mg/kg (at 1% TOC) 0 N/A 31 31 ND N/A N/A 0.0133 EqP 1200 N/A Uncertain FoD < 5%_RL > SL
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Rationale for COPEC 
Selection

Study Area Acetophenone 98‐86‐2 µg/kg 40 2,700 72,000 2,700 D 280 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Atrazine 1912‐24‐9 µg/kg 0.27 110 72,000 110 D N/A N/A 6.62 ‐‐ 16 N/A Uncertain FoD < 5%_RL > SL
Benzaldehyde 100‐52‐7 µg/kg 72 3,000 72,000 3,000 D 520 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Biphenyl (1,1'‐Biphenyl) 92‐52‐4 µg/kg 65 48,000 70,000 48,000 D 1800 95% KM (Chebyshev) UCL 1,220 ‐‐ 40 1.5 Yes 95% UCL > SL
bis(2‐Chloroethoxy)methane 111‐91‐1 µg/kg 0 N/A 72,000 72,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
bis(2‐Chloroethyl)ether 111‐44‐4 mg/kg (at 1% TOC) 0 N/A 1.2 1.2 ND N/A N/A 3.52 EqP 0.17 N/A No Max Conc < SL
bis(2‐Ethylhexyl)phthalate 117‐81‐7 µg/kg 100 510,000 N/A 510,000 D 58,000 95% Chebyshev (Mean, Sd) UCL 182 ‐‐ 2,800 320 Yes 95% UCL > SL
Butylbenzyl phthalate 85‐68‐7 mg/kg (at 1% TOC) 70 0.49 6 0.49 D 0.08 95% KM (BCA) UCL 16.8 EqP 0.029 0.0048 No Max Conc < SL
Caprolactam 105‐60‐2 µg/kg 4.4 22,000 370,000 22,000 D 650 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Di‐n‐butyl phthalate 84‐74‐2 mg/kg (at 1% TOC) 69 0.81 6 0.81 D 0.049 95% KM (BCA) UCL 1.16 EqP 0.69 0.043 No Max Conc < SL
Di‐n‐octyl phthalate 117‐84‐0 µg/kg 53 41,000 72,000 41,000 D 1600 95% KM (Chebyshev) UCL 61 ‐‐ 670 27 Yes 95% UCL > SL
Dibenzofuran 132‐64‐9 mg/kg (at 1% TOC) 61 4.9 6 4.9 D 0.1 95% KM (BCA) UCL 7.3 EqP 0.68 0.014 No Max Conc < SL
Diethyl phthalate 84‐66‐2 mg/kg (at 1% TOC) 3 0.088 6 0.088 D 0.011 95% KM (Percentile Bootstrap) UCL 0.218 EqP 0.4 0.051 No Max Conc < SL
Dimethyl phthalate 131‐11‐3 µg/kg 5 460 72,000 460 D 120 95% KM (Percentile Bootstrap) UCL 6 ‐‐ 77 20 Yes 95% UCL > SL
Dinitro‐o‐cresol (4,6‐Dinitro‐2‐
methylphenol)

534‐52‐1 mg/kg (at 1% TOC) 0 N/A 31 31 ND N/A N/A 0.104 EqP 150 N/A Uncertain FoD < 5%_RL > SL

Hexachlorobutadiene 
(Hexachloro‐1,3‐butadiene)

87‐68‐3 mg/kg (at 1% TOC) 0 N/A 1.2 1.2 ND N/A N/A 0.17 EqP 3.6 N/A Uncertain FoD < 5%_RL > SL

Hexachlorocyclopentadiene 77‐47‐4 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 0.139 EqP 22 N/A Uncertain FoD < 5%_RL > SL
Hexachloroethane 67‐72‐1 mg/kg (at 1% TOC) 0 N/A 6 6 ND N/A N/A 0.804 EqP 3.8 N/A Uncertain FoD < 5%_RL > SL
Isophorone 78‐59‐1 mg/kg (at 1% TOC) 0.82 3.5 6 3.5 D N/A N/A 0.432 EqP 8 N/A Uncertain FoD < 5%_RL > SL
Nitrobenzene 98‐95‐3 µg/kg 0 N/A 150,000 150,000 ND N/A N/A 21 ‐‐ 3,500 N/A Uncertain FoD < 5%_RL > SL
n‐Nitrosodiphenylamine 86‐30‐6 mg/kg (at 1% TOC) 0.55 0.020 6 0.020 D N/A N/A 422 EqP 0.000048 N/A No Max Conc < SL
Pentachlorophenol 87‐86‐5 mg/kg (at 1% TOC) 0.57 0.22 6 0.22 D N/A N/A 7.97 EqP 0.027 N/A No Max Conc < SL
Phenol 108‐95‐2 µg/kg 31 3,100 15,000 3,100 D 150 95% KM (BCA) UCL 420 ‐‐ 7.5 0 No 95% UCL < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 µg/kg 100 19,000 N/A 19,000 D 880 95% Chebyshev (Mean, Sd) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
1‐Methylphenanthrene 832‐69‐9 µg/kg 100 35,000 N/A 35,000 D 1,900 95% Chebyshev (Mean, Sd) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL

2,3,5‐Trimethylnaphthalene 
(1,6,7‐Trimethylnaphthalene)

2245‐38‐7 µg/kg 100 17,000 N/A 17,000 D 1,100 95% Chebyshev (Mean, Sd) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL

2,6‐Dimethylnaphthalene 581‐42‐0 µg/kg 100 46,000 N/A 46,000 D 1,900 95% Chebyshev (Mean, Sd) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
2‐Methylnaphthalene 91‐57‐6 µg/kg 99 190,000 7,500 190,000 D 5,200 95% KM (Chebyshev) UCL 20.2 ‐‐ 9,400 260 Yes 95% UCL > SL
4‐Methylphenol (p‐Cresol) 106‐44‐5 µg/kg 0 N/A 72,000 72,000 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Acenaphthene 83‐32‐9 µg/kg 99 68,000 7,500 68,000 D 3,100 95% KM (Chebyshev) UCL 6.71 ‐‐ 10,000 460 Yes 95% UCL > SL
Acenaphthylene 208‐96‐8 µg/kg 100 16,000 N/A 16,000 D 1,500 95% Chebyshev (Mean, Sd) UCL 5.87 ‐‐ 2,700 260 Yes 95% UCL > SL
Anthracene 120‐12‐7 µg/kg 100 48,000 7,500 48,000 D 4,100 95% KM (Chebyshev) UCL 46.9 ‐‐ 1,000 88 Yes 95% UCL > SL
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Rationale for COPEC 
Selection

Study Area Benzo(a)anthracene 56‐55‐3 µg/kg 98 62,000 26,000 62,000 D 5,400 95% KM (BCA) UCL 74.8 ‐‐ 830 73 Yes 95% UCL > SL
Benzo(a)pyrene 50‐32‐8 µg/kg 98 55,000 21,000 55,000 D 5,100 95% KM (BCA) UCL 88.8 ‐‐ 620 58 Yes 95% UCL > SL
Benzo(b)fluoranthene 205‐99‐2 mg/kg (at 1% TOC) 98 2.5 1.9 2.5 D 0.55 95% KM (BCA) UCL 9.79 EqP 0.26 0.06 No Max Conc < SL
Benzo(j,k)fluoranthene BKJFLANTH mg/kg (at 1% TOC) 92 2.0 1.8 2.0 D 0.43 95% KM (BCA) UCL 9.8 EqP 0.2 0.043 No Max Conc < SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 98 26,000 15,000 26,000 D 3,400 95% KM (BCA) UCL 170 ‐‐ 150 20 Yes 95% UCL > SL
Chrysene 218‐01‐9 µg/kg 98 57,000 28,000 57,000 D 5,800 95% KM (BCA) UCL 108 ‐‐ 530 54 Yes 95% UCL > SL
Dibenzo(a,h)anthracene 53‐70‐3 µg/kg 89 22,000 15,000 22,000 D 1,700 95% KM (Chebyshev) UCL 6.22 ‐‐ 3,500 280 Yes 95% UCL > SL
Dibenzo(a,h)anthracene and 
Dibenzo(a,c)anthracene

215‐58‐753‐70‐3 µg/kg 100 7,900 N/A 7,900 D 1,000 95% Chebyshev (Mean, Sd) UCL 6.22 ‐‐ 1,300 170 Yes 95% UCL > SL

Fluoranthene 206‐44‐0 µg/kg 100 120,000 N/A 120,000 D 13,000 95% Chebyshev (Mean, Sd) UCL 113 ‐‐ 1,000 110 Yes 95% UCL > SL
Fluorene 86‐73‐7 µg/kg 96 47,000 11,000 47,000 D 1900 95% KM (Chebyshev) UCL 21.2 ‐‐ 2,200 91 Yes 95% UCL > SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 98 26,000 15,000 26,000 D 3,500 95% KM (Chebyshev) UCL 17 ‐‐ 1,500 200 Yes 95% UCL > SL
Naphthalene 91‐20‐3 µg/kg 98 430,000 8,000 430,000 D 12,000 95% KM (Chebyshev) UCL 34.6 ‐‐ 13,000 340 Yes 95% UCL > SL
Perylene 198‐55‐0 mg/kg (at 1% TOC) 100 1.2 N/A 1.2 D 0.18 95% Chebyshev (Mean, Sd) UCL 9.67 EqP 0.13 0.019 No Max Conc < SL
Phenanthrene 85‐01‐8 µg/kg 95 190,000 11,000 190,000 D 6,500 95% KM (BCA) UCL 86.7 ‐‐ 2,200 76 Yes 95% UCL > SL

Pyrene 129‐00‐0 µg/kg 100 140,000 N/A 140,000 D 15,000
95% Chebyshev(Mean, Sd) UCL (H‐UCL 

recommended)
153 ‐‐ 900 100 Yes 95% UCL > SL

Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 100 530,000 150,000 530,000 D 57,000 95% KM (BCA) UCL 655 ‐‐ 800 87 Yes 95% UCL > SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 97 860,000 32,000 860,000 D 29,000 95% KM (Chebyshev) UCL 312 ‐‐ 2,800 94 Yes 95% UCL > SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 99 1,200,000 88,000 1,200,000 D 81,000 95% KM (BCA) UCL 2,900 ‐‐ 420 28 Yes 95% UCL > SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 82 430 110 430 D 42 95% KM (Chebyshev) UCL 1.22 ‐‐ 350 35 Yes 95% UCL > SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 87 140 120 140 D 11 95% KM (Chebyshev) UCL 2.07 ‐‐ 68 5.3 Yes 95% UCL > SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 17 1,700 120 1,700 D 37 97.5% KM (Chebyshev) UCL 1.19 ‐‐ 1,400 31 Yes 95% UCL > SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 95 1,000 120 1,000 D 87 95% KM (Chebyshev) UCL 1.22 ‐‐ 830 71 Yes 95% UCL > SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 98 480 120 480 D 69 95% KM (Chebyshev) UCL 2.07 ‐‐ 230 33 Yes 95% UCL > SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 67 310 190 310 D 27 95% KM (Chebyshev) UCL 1.19 ‐‐ 260 23 Yes 95% UCL > SL
Aldrin 309‐00‐2 µg/kg 36 160 120 160 D 9.6 95% KM (Chebyshev) UCL 2 ‐‐ 80 4.8 Yes 95% UCL > SL
Chlordane, alpha‐ (Chlordane, 
cis‐)

5103‐71‐9 mg/kg (at 1% TOC) 88 0.034 0.014 0.034 D 0.006 95% KM (Chebyshev) UCL 0.03165 EqP 1.1 0.19 No 95% UCL < SL

Chlordane, beta‐ (Chlordane, 
trans‐)

5103‐74‐2 mg/kg (at 1% TOC) 74 0.049 0.011 0.049 D 0.0089 95% GROS Approximate Gamma UCL 0.03165 EqP 1.6 0.28 No 95% UCL < SL

Dieldrin 60‐57‐1 µg/kg 83 280 120 280 D 27 95% KM (Chebyshev) UCL 0.72 ‐‐ 390 38 Yes 95% UCL > SL
Endosulfan sulfate 1031‐07‐8 mg/kg (at 1% TOC) 21 0.00990 0.014 0.00990 D 0.00021 95% KM (BCA) UCL 0.00036 EqP 28 0.58 No 95% UCL < SL
Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 7.5 89 120 89 D 1.8 95% Approximate Gamma KM‐UCL 2.9 ‐‐ 31 0.63 No 95% UCL < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 16 11 120 11 D 0.66 95% KM (BCA) UCL 14 ‐‐ 0.79 0.047 No Max Conc < SL
Endrin 72‐20‐8 µg/kg 26 350 120 350 D 15 97.5% KM (Chebyshev) UCL 2.67 ‐‐ 130 5.5 Yes 95% UCL > SL
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Table 5‐7
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Sediment 

Exposure 
Point Chemical CAS RN Units Fr
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Rationale for COPEC 
Selection

Study Area Endrin aldehyde 7421‐93‐4 mg/kg (at 1% TOC) 18 0.00093 0.014 0.00093 D 0.0009 Maximum (recommended UCL > Max) 0.48 EqP 0.0019 0.0019 No Max Conc < SL
Endrin ketone 53494‐70‐5 µg/kg 19 170 120 170 D 6.4 95% KM (Chebyshev) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Heptachlor 76‐44‐8 µg/kg 23 130 120 130 D 4.6 95% KM (Chebyshev) UCL 68 ‐‐ 1.9 0.068 No 95% UCL < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 73 130 120 130 D 9.5 97.5% KM (Chebyshev) UCL 0.6 ‐‐ 220 16 Yes 95% UCL > SL
Hexachlorobenzene 118‐74‐1 µg/kg 63 150 15,000 150 D 10 95% KM (Chebyshev) UCL 20 ‐‐ 7.5 0.51 No 95% UCL < SL
Hexachlorocyclohexane (BHC), 
alpha‐

319‐84‐6 mg/kg (at 1% TOC) 41 0.0079 0.014 0.0079 D 0.0001 95% KM (BCA) UCL 1.36 EqP 0.0058 0.000099 No Max Conc < SL

Hexachlorocyclohexane (BHC), 
beta‐

319‐85‐7 µg/kg 36 150 120 150 D 2.6 95% KM (BCA) UCL 5 ‐‐ 30 0.53 No 95% UCL < SL

Hexachlorocyclohexane (BHC), 
delta‐

319‐86‐8 µg/kg 25 160 120 160 D 9.2 97.5% KM (Chebyshev) UCL 6,400 ‐‐ 0.025 0.0014 No Max Conc < SL

Hexachlorocyclohexane (BHC), 
gamma‐ (Lindane)

58‐89‐9 µg/kg 14 97.0 120 97.0 D 2.8 95% KM (Chebyshev) UCL 0.32 ‐‐ 300 8.9 Yes 95% UCL > SL

Methoxychlor 72‐43‐5 mg/kg (at 1% TOC) 38 0.023 0.029 0.023 D 0.0012 95% KM (BCA) UCL 0.0296 EqP 0.77 0.041 No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 56 21 120 21 D 0.96 95% KM (% Bootstrap) UCL 7 ‐‐ 3 0.14 No 95% UCL < SL
Nonachlor, cis‐ 5103‐73‐1 µg/kg 82 110 120 110 D 15 95% KM (Chebyshev) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Nonachlor, trans‐ 39765‐80‐5 µg/kg 91 2400 5,000 2400 D 89 97.5% KM (Chebyshev) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Oxychlordane 27304‐13‐8 µg/kg 32 100 120 100 D 1.8 95% KM (BCA) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Toxaphene 8001‐35‐2 mg/kg (at 1% TOC) 0.63 0.025 0.57 0.025 D N/A N/A 0.536 EqP 0.046 N/A No Max Conc < SL

Herbicides
2,2‐Dichloropropionic acid 
(Dalapon)

75‐99‐0 µg/kg 0 N/A 580 580 ND N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL

2,4,5‐T (2,4,5‐
Trichlorophenoxyacetic acid)

93‐76‐5 µg/kg 4.3 23 130 23 D 19 95% KM (Percentile Bootstrap) UCL 12,300 ‐‐ 0.0019 0.0015 No Max Conc < SL

2,4,5‐TP (Silvex) 93‐72‐1 µg/kg 2.5 26 130 26 D 20 95% KM (t) UCL 675 ‐‐ 0.039 0.03 No Max Conc < SL
2,4‐D (2,4‐
Dichlorophenoxyacetic acid)

94‐75‐7 mg/kg (at 1% TOC) 3.7 0.011 0.076 0.011 D 0.0089 95% KM (Percentile Bootstrap) UCL 1.273 EqP 0.0083 0.007 No Max Conc < SL

2,4‐DB (2,4‐D derivative) 94‐82‐6 µg/kg 1.2 120 520 120 D N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Dicamba 1918‐00‐9 mg/kg (at 1% TOC) 1.2 0.0057 0.045 0.0057 D N/A N/A 0.313 EqP 0.018 N/A No Max Conc < SL
Dichlorprop 120‐36‐5 µg/kg 24 440 520 440 D 100 95% KM (t) UCL N/A ‐‐ N/A N/A Uncertain FoD > 5%_No SL
Dinoseb 88‐85‐7 µg/kg 0.63 37 78 37 D N/A N/A 0.611 ‐‐ 61 N/A Uncertain FoD < 5%_RL > SL
Mecoprop (MCPP) 93‐65‐2 µg/kg 1.2 41,000 52,000 41,000 D N/A N/A N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL
Mephanac (MCPA) 94‐74‐6 µg/kg 2.5 26,000 52,000 26,000 D 10,000 95% KM (t) UCL N/A ‐‐ N/A N/A Uncertain FoD < 5%_No SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tPCBCong_KM_RL mg/kg 99 380 15 #N/A D 12 95% KM (Chebyshev) UCL 0 ‐‐ 9,400 310 Yes 95% UCL > SL
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Table 5‐7
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Surface Sediment 

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL < SL = 95% UCL less than the screening level
95% UCL > SL = 95% UCL greater than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD < 5%_RL > SL = frequency of detection less than 5% and reporting limit greater than screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level

Acronyms:
‐‐ = none
µg/kg = microgram per kilogram
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
EqP = equilibrium partitioning
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
H‐UCL = high upper confidence limit
KM = Kaplan‐Meier
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg = milligram per kilogram
mg/kg (at 1% TOC) = milligram per kilogram, normalized to 1% total organic carbon
N/A = not applicable
ND = non‐detect (Basis for Maximum [D/ND] column)
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Table 5‐8
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Striped Bass

Exposure 
Point Chemical CAS RN Units Fr
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Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 mg/kg 100 0.90 N/A 0.90 D 0.63 95% Student's‐t UCL 4.12 0.22 0.15 No Max Conc < SL
Cadmium 7440‐43‐9 mg/kg 100 0.022 N/A 0.022 D 0.013 95% Student's‐t UCL 1.11 0.02 0.012 No Max Conc < SL
Chromium 7440‐47‐3 mg/kg 100 0.19 N/A 0.19 D 0.093 95% Adjusted Gamma UCL 0.62 0.31 0.15 No Max Conc < SL
Copper 7440‐50‐8 mg/kg 100 1.6 N/A 1.6 D 1.1 95% Modified‐t UCL 0.32 4.9 3.3 Yes 95% UCL > SL
Lead 7439‐92‐1 mg/kg 100 0.35 N/A 0.35 D 0.17 95% Student's‐t UCL 0.4 0.87 0.41 No Max Conc < SL
Mercury 7439‐97‐6 mg/kg 100 0.14 N/A 0.14 D 0.069 95% Adjusted Gamma UCL 0.052 2.8 1.3 Yes 95% UCL > SL
Nickel 7440‐02‐0 mg/kg 96 1.0 0.19 1.0 D 0.37 95% Adjusted Gamma KM‐UCL NA NA NA Uncertain FoD > 5%_No SL
Selenium 7782‐49‐2 mg/kg 100 1.2 N/A 1.2 D 1.0 95% Student's‐t UCL 0.78 1.6 1.3 Yes 95% UCL > SL
Silver 7440‐22‐4 mg/kg 0 N/A 0.059 0.059 ND N/A N/A 0.08 0.37 NA No Max Conc < SL
Zinc 7440‐66‐6 mg/kg 100 16 N/A 16 D 13 95% Student's‐t UCL 34.62 0.45 0.36 No Max Conc < SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 170 N/A 170 D 78 95% Adjusted Gamma UCL 52 3.3 1.5 Yes 95% UCL > SL

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83‐32‐9 µg/kg 100 56 N/A 56 D 30 95% Adjusted Gamma UCL 260 0.22 0.11 No Max Conc < SL
Acenaphthylene 208‐96‐8 µg/kg 100 5.0 N/A 5.0 D 2.7 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/kg 82 8.8 7.8 8.8 D 5.3 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/kg 39 9.4 7.9 9.4 D 4.2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/kg 21 6.9 8.0 6.9 D 5.1 95% KM (Percentile Bootstrap) UCL 210 0.033 0.024 No Max Conc < SL
Benzo(b)fluoranthene 205‐99‐2 µg/kg 18 5.8 8.0 5.8 D 5.0 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 36 5.6 7.9 5.6 D 3.0 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/kg 36 5.9 7.9 5.9 D 3.8 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/kg 100 11 N/A 11 D 4.5 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene 53‐70‐3 µg/kg 21 5.6 7.9 5.6 D 3.6 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluoranthene 206‐44‐0 µg/kg 100 41 N/A 41 D 18 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/kg 89 14 7.8 14 D 8.9 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 14 4.9 8.0 4.9 D 4.3 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Phenanthrene 85‐01‐8 µg/kg 89 25 7.9 25 D 13 95% KM (t) UCL 260 0.095 0.048 No Max Conc < SL
Pyrene 129‐00‐0 µg/kg 96 17 7.8 17 D 7.5 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 43 100 77 100 D 47 95% KM (Percentile Bootstrap) UCL 210 0.47 0.22 No Max Conc < SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 71 120 64 120 D 66 95% KM (t) UCL 260 0.46 0.26 No Max Conc < SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 61 210 110 210 D 120 95% KM (t) UCL 210 1.0 0.55 No 95% UCL < SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 71 9.1 9.5 9.1 D 6.4 95% KM (t) UCL 14,000 0.00065 0.00046 No Max Conc < SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 0 N/A 9.5 9.5 ND N/A N/A 3,660 0.0013 NA No Max Conc < SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 0 N/A 9.5 9.5 ND N/A N/A 78 0.061 NA No Max Conc < SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 100 95 N/A 95 D 46 95% Student's‐t UCL 14,000 0.0068 0.0033 No Max Conc < SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 100 190 N/A 190 D 70 95% Modified‐t UCL 3,660 0.051 0.019 No Max Conc < SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 86 18 9.2 18 D 8.2 95% KM (t) UCL 78 0.23 0.10 No Max Conc < SL
Aldrin 309‐00‐2 µg/kg 0 N/A 9.5 9.5 ND N/A N/A 160 0.030 NA No Max Conc < SL
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/kg 96 61 9.5 61 D 32 95% KM (Percentile Bootstrap) UCL 11,000 0.0055 0.0029 No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/kg 100 54 N/A 54 D 30 95% Student's‐t UCL 11,000 0.0049 0.0028 No Max Conc < SL
Dieldrin 60‐57‐1 µg/kg 96 38 9.5 38 D 20 95% KM (t) UCL 8 4.8 2.5 Yes 95% UCL > SL
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Table 5‐8
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Striped Bass

Exposure 
Point Chemical CAS RN Units Fr
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Rationale for 
COPEC Selection

Study Area Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 0 N/A 9.5 9.5 ND N/A N/A 200 0.048 NA No Max Conc < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 54 13 9.5 13 D 2.2 95% KM (% Bootstrap) UCL 200 0.065 0.011 No Max Conc < SL
Endrin 72‐20‐8 µg/kg 54 1.4 9.5 1.4 D 1.1 95% KM (t) UCL 280 0.0049 0.0040 No Max Conc < SL
Heptachlor 76‐44‐8 µg/kg 3.6 1.9 9.5 1.9 D N/A N/A 650 0.0030 NA No Max Conc < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 0 N/A 19 19 ND N/A N/A 220 0.043 NA No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/kg 54 7.5 19 7.5 D 3.0 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/kg 3.6 1.7 9.5 1.7 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/kg 0 N/A 9.5 9.5 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/kg 0 N/A 9.5 9.5 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/kg 0 N/A 9.5 9.5 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Methoxychlor 72‐43‐5 µg/kg 0 N/A 95 95 ND N/A N/A 180 0.26 NA No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 0 N/A 9.5 9.5 ND N/A N/A 7,490 0.00064 NA No Max Conc < SL
Sum DDD (U = 1/2) Sum_DDD_N µg/kg 100 100 N/A 100 D 52 95% Student's‐t UCL 14,000 0.0074 0.0037 No Max Conc < SL
Sum DDE (U = 1/2) Sum_DDE_N µg/kg 100 190 N/A 190 D 71 95% Modified‐t UCL 3,660 0.051 0.020 No Max Conc < SL
Sum DDT (U = 1/2) Sum_DDT_N µg/kg 86 21 9.2 21 D 9.6 95% KM (Percentile Bootstrap) UCL 78 0.27 0.12 No Max Conc < SL
Total Chlordane (KM) (RL) tChlordane_KM_RL µg/kg 89 220 99 220 D 110 95% KM (t) UCL 11,000 0.020 0.010 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/kg 21 140 270 140 D 81 95% KM (Percentile Bootstrap) UCL 78 1.8 1.0 Yes 95% UCL > SL

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 8.5 N/A 8.5 D 3.1 95% Chebyshev (Mean, Sd) UCL 0.89 9.5 3.5 Yes 95% UCL > SL
2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 ng/kg 100 6.5 N/A 6.5 D 4.1 95% Student's‐t UCL 360 0.018 0.011 No Max Conc < SL
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (RL) tDioxFurF_KM_RL ng/kg 96 11 0.88 11 D 5.1 95% KM (Chebyshev) UCL 0.89 13 5.7 Yes 95% UCL > SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/kg 100 3,900,000 N/A 3,900,000 D 2,100,000 95% Student's‐t UCL 170,000 23 12 Yes 95% UCL > SL
Total PCB Congener TEQ 1998 (Fish) (KM) (RL) tPCBCngCPF98_KM_RL ng/kg 100 3.8 N/A 3.8 D 2 95% Student's‐t UCL 15 0.25 0.14 No Max Conc < SL

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL > SL = 95 UCL greater than the screening level
95% UCL < SL = 95 UCL less than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level

Acronyms:
µg/kg = microgram per kilogram DDE = dichlorodiphenyldichloroethylene mg/kg = milligram per kilogram Sd = standard deviation
95% UCL = 95% upper confidence limit DDT = dichlorodiphenyltrichloroethane N/A = not applicable (t) = Student's‐t
CAS RN = Chemical Abstracts Service Registry Number DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT NA = not applicable TEQ = Toxic Equivalence Quotient
COPEC = contaminant of potential ecological concern HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon ND = non‐detect UCL = upper confidence limit
D = detect KM = Kaplan‐Meier ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon RL = reporting limit
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Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Mummichog 

Exposure 
Point Chemical CAS RN Units Fr

eq
ue

nc
y 
of
 

D
et
ec
tio

n 
(%

)

M
ax
im

um
 D
et
ec
te
d 

Co
nc
en

tr
at
io
n1

M
ax
im

um
 N
on

‐d
et
ec
t 

Co
nc
en

tr
at
io
n1

M
ax
im

um
 

Co
nc
en

tr
at
io
n1

, 2

Ba
si
s 
fo
r M

ax
im

um
 

(D
/N

D
)

95% UCL1,3 UCL Type

Selected 
Screening 
Level H

az
ar
d 
Q
uo

tie
nt
 

(M
ax
im

um
 

Co
nc
en

tr
at
io
n)

1

H
az
ar
d 
Q
uo

tie
nt
 

(9
5%

 U
CL
)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 mg/kg 100 0.87 N/A 0.87 D 0.49 95% Student's‐t UCL 4.12 0.21 0.12 No Max Conc < SL
Cadmium 7440‐43‐9 mg/kg 100 0.016 N/A 0.016 D 0.0089 95% Student's‐t UCL 1.11 0.014 0.008 No Max Conc < SL
Chromium 7440‐47‐3 mg/kg 100 0.60 N/A 0.60 D 0.25 95% Adjusted Gamma UCL 0.62 0.96 0.4 No Max Conc < SL
Copper 7440‐50‐8 mg/kg 100 3.8 N/A 3.8 D 3.1 95% Student's‐t UCL 0.32 12 9.7 Yes 95% UCL > SL
Lead 7439‐92‐1 mg/kg 100 0.68 N/A 0.68 D 0.50 95% Chebyshev (Mean, Sd) UCL 0.4 1.7 1.3 Yes 95% UCL > SL
Mercury 7439‐97‐6 mg/kg 100 0.03 N/A 0.03 D 0.013 95% Student's‐t UCL 0.052 0.58 0.24 No Max Conc < SL
Nickel 7440‐02‐0 mg/kg 100 0.68 N/A 0.68 D 0.46 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Selenium 7782‐49‐2 mg/kg 100 0.83 N/A 0.83 D 0.59 95% Student's‐t UCL 0.78 1.1 0.76 No 95% UCL < SL
Silver 7440‐22‐4 mg/kg 17 0.092 0.058 0.092 D 0.057 95% KM (t) UCL 0.08 1.2 0.71 No 95% UCL < SL
Zinc 7440‐66‐6 mg/kg 100 41 N/A 41 D 37 95% Student's‐t UCL 34.62 1.2 1.1 Yes 95% UCL > SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 26 N/A 26 D 10 95% Student's‐t UCL 52 0.50 0.20 No Max Conc < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83‐32‐9 µg/kg 100 50 N/A 50 D 26 95% Adjusted Gamma UCL 260 0.19 0.10 No Max Conc < SL
Acenaphthylene 208‐96‐8 µg/kg 50 2.2 8.0 2.2 D 1.6 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/kg 38 16 8.0 16 D 3.8 95% KM (% Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/kg 58 6.7 8.0 6.7 D 2.8 95% KM (% Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/kg 25 3.0 8.0 3.0 D 2.3 95% KM (t) UCL 210 0.014 0.011 No Max Conc < SL
Benzo(b)fluoranthene 205‐99‐2 µg/kg 17 3.9 8.0 3.9 D 3.6 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 25 1.3 8.0 1.3 D 1.1 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/kg 29 1.7 8.0 1.7 D 1.6 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/kg 42 8.0 8.0 8.0 D 2.9 95% KM (% Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene 53‐70‐3 µg/kg 4.2 0.98 8.0 0.98 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Fluoranthene 206‐44‐0 µg/kg 46 22 10 22 D 8.2 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/kg 71 25 8.0 25 D 9.7 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 0 N/A 8.0 8.0 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Phenanthrene 85‐01‐8 µg/kg 42 54 9.6 54 D 17 95% KM (Percentile Bootstrap) UCL 260 0.21 0.065 No Max Conc < SL
Pyrene 129‐00‐0 µg/kg 42 18 10 18 D 8.1 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 29 77 44 77 D 26 95% KM (t) UCL 210 0.36 0.12 No Max Conc < SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 67 180 90 180 D 73 95% KM (t) UCL 260 0.69 0.28 No Max Conc < SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 50 190 160 190 D 100 95% KM (Percentile Bootstrap) UCL 210 0.93 0.48 No Max Conc < SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 29 0.98 0.40 0.98 D 0.51 95% KM (Percentile Bootstrap) UCL 14,000 0.000070 0.000036 No Max Conc < SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 3,660 0.000055 NA No Max Conc < SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 78 0.0026 NA No Max Conc < SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 100 45 N/A 45 D 14 95% Adjusted Gamma UCL 14,000 0.0032 0.00097 No Max Conc < SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 100 20 N/A 20 D 12 95% Modified‐t UCL 3,660 0.0054 0.0032 No Max Conc < SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 100 15 N/A 15 D 5.5 95% Adjusted Gamma UCL 78 0.19 0.071 No Max Conc < SL
Aldrin 309‐00‐2 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 160 0.0013 NA No Max Conc < SL
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Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Mummichog 
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Rationale for 
COPEC Selection

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/kg 100 14 N/A 14 D 7.4 95% Student's‐t UCL 11,000 0.0013 0.00067 No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/kg 100 15 N/A 15 D 9.3 95% Chebyshev (Mean, Sd) UCL 11,000 0.0014 0.00085 No Max Conc < SL
Dieldrin 60‐57‐1 µg/kg 100 35 N/A 35 D 23 95% Chebyshev (Mean, Sd) UCL 8 4.3 2.9 Yes 95% UCL > SL
Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 200 0.002 NA No Max Conc < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 46 0.76 0.40 0.76 D 0.50 95% KM (t) UCL 200 0.0038 0.0025 No Max Conc < SL
Endrin 72‐20‐8 µg/kg 54 23 0.40 23 D 11 97.5% KM (Chebyshev) UCL 280 0.082 0.039 No Max Conc < SL
Heptachlor 76‐44‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 650 0.00031 NA No Max Conc < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 0 N/A 0.80 0.80 ND N/A N/A 220 0.0018 NA No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/kg 4.2 3.6 0.80 3.6 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Methoxychlor 72‐43‐5 µg/kg 0 N/A 4.0 4.0 ND N/A N/A 180 0.011 NA No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 7,490 0.000027 NA No Max Conc < SL
Sum DDD (U = 1/2) Sum_DDD_N µg/kg 100 45 N/A 45 D 14 95% Adjusted Gamma UCL 14,000 0.0032 0.00098 No Max Conc < SL
Sum DDE (U = 1/2) Sum_DDE_N µg/kg 100 20 N/A 20 D 12 95% Modified‐t UCL 3,660 0.0054 0.0033 No Max Conc < SL
Sum DDT (U = 1/2) Sum_DDT_N µg/kg 100 15 N/A 15 D 5.7 95% Adjusted Gamma UCL 78 0.19 0.073 No Max Conc < SL
Total Chlordane (KM) (RL) tChlordane_KM_RL µg/kg 100 58 N/A 58 D 29 95% Student's‐t UCL 11,000 0.0053 0.0027 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/kg 0 N/A 65 65 ND N/A N/A 78 0.41 NA No Max Conc < SL

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 96 0.36 0.34 0.36 D 0.3 95% KM (t) UCL 0.89 0.4 0.34 No Max Conc < SL
2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 ng/kg 96 0.74 0.28 0.74 D 0.43 95% KM (t) UCL 360 0.0021 0.0012 No Max Conc < SL
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (RL) tDioxFurF_KM_RL ng/kg 96 1.6 0.36 1.6 D 1.1 95% GROS Adjusted Gamma UCL 0.89 1.8 1.2 Yes 95% UCL > SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/kg 100 16,000,000 N/A 16,000,000 D 4,900,000 95% Chebyshev (Mean, Sd) UCL 170,000 91 29 Yes 95% UCL > SL
Total PCB Congener TEQ 1998 (Fish) (KM) (RL) tPCBCngCPF98_KM_RL ng/kg 100 5.7 N/A 5.7 D 2.3 95% Chebyshev (Mean, Sd) UCL 15 0.38 0.16 No Max Conc < SL

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL < SL = 95% UCL less than the screening level
95% UCL > SL = 95% UCL greater than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level

Acronyms:
µg/kg = microgram per kilogram DDE = dichlorodiphenyldichloroethylene mg/kg = milligram per kilogram Sd = standard deviation
95% UCL = 95% upper confidence limit DDT = dichlorodiphenyltrichloroethane N/A = not applicable (t) = Student's‐t
CAS RN = Chemical Abstracts Service Registry Number DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT NA = not available TEQ = Toxic Equivalence Quotient
COPEC = contaminant of potential ecological concern HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon ND = non‐detect UCL = upper confidence level
D = detect KM = Kaplan‐Meier ng/kg = nanogram per kilogram
DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon RL = reporting limit
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Table 5‐10
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Blue Crab
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Point Chemical CAS RN Units Fr
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Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 mg/kg 100 2.7 N/A 2.7 D 1.4 95% Modified‐t UCL 2.87 0.93 0.48 No Max Conc < SL
Cadmium 7440‐43‐9 mg/kg 100 0.14 N/A 0.14 D 0.078 95% Student's‐t UCL 15.3 0.0092 0.0051 No Max Conc < SL
Chromium 7440‐47‐3 mg/kg 100 0.69 N/A 0.69 D 0.34 95% Adjusted Gamma UCL 6.04 0.11 0.056 No Max Conc < SL
Copper 7440‐50‐8 mg/kg 100 25 N/A 25 D 19 95% Student's‐t UCL 5 5.0 3.8 Yes 95% UCL > SL
Lead 7439‐92‐1 mg/kg 100 1.3 N/A 1.3 D 0.62 95% Adjusted Gamma UCL 0.52 2.5 1.2 Yes 95% UCL > SL
Mercury 7439‐97‐6 mg/kg 100 0.032 N/A 0.032 D 0.015 95% Modified‐t UCL 0.048 0.66 0.31 No Max Conc < SL
Nickel 7440‐02‐0 mg/kg 100 1.5 N/A 1.5 D 1.0 95% Student's‐t UCL 33.8 0.045 0.03 No Max Conc < SL
Selenium 7782‐49‐2 mg/kg 46 1.4 1.2 1.4 D 1.1 95% KM (Percentile Bootstrap) UCL 7.74 0.18 0.14 No Max Conc < SL
Silver 7440‐22‐4 mg/kg 42 0.86 0.59 0.86 D 0.32 95% KM (t) UCL 19.8 0.044 0.016 No Max Conc < SL
Zinc 7440‐66‐6 mg/kg 100 31 N/A 31 D 26 95% Student's‐t UCL 38 0.81 0.69 No Max Conc < SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 30 N/A 30 D 13 95% Modified‐t UCL 48 0.63 0.27 No Max Conc < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83‐32‐9 µg/kg 100 22 N/A 22 D 8.1 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Acenaphthylene 208‐96‐8 µg/kg 13 2.2 8.0 2.2 D N/A N/A NA NA NA Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/kg 38 5.1 8.0 5.1 D 3.2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/kg 92 6.8 8.0 6.8 D 3.3 95% Adjusted Gamma KM‐UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/kg 92 3.9 7.7 3.9 D 2.6 95% KM (Chebyshev) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(b)fluoranthene 205‐99‐2 µg/kg 50 4.4 8.0 4.4 D 2.8 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 67 4.5 7.7 4.5 D 2.4 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/kg 92 5.1 8.0 5.1 D 2.3 95% Adjusted Gamma KM‐UCL NA NA NA Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/kg 67 6.5 7.7 6.5 D 3.9 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene 53‐70‐3 µg/kg 29 2.8 8.0 2.8 D 2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluoranthene 206‐44‐0 µg/kg 71 15 7.7 15 D 6.1 95% KM (Percentile Bootstrap) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/kg 46 5.1 8.0 5.1 D 2.9 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 63 3.3 8.0 3.3 D 2.1 95% KM (BCA) UCL NA NA NA Uncertain FoD > 5%_No SL
Phenanthrene 85‐01‐8 µg/kg 8 13 8.0 13 D N/A N/A NA NA NA Uncertain FoD > 5%_No SL
Pyrene 129‐00‐0 µg/kg 71 10 7.7 10 D 7.2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 42 53 39 53 D 30 95% KM (Percentile Bootstrap) UCL 22 2.4 1.4 Yes 95% UCL > SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 42 46 62 46 D 25 95% KM (Percentile Bootstrap) UCL 78 0.59 0.33 No Max Conc < SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 29 88 54 88 D 54 95% KM (Percentile Bootstrap) UCL 22 4.0 2.4 Yes 95% UCL > SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 60 0.0033 NA No Max Conc < SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 60 0.0033 NA No Max Conc < SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 60 0.0033 NA No Max Conc < SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 100 8.6 N/A 8.6 D 5.9 95% Student's‐t UCL 60 0.14 0.098 No Max Conc < SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 100 13 N/A 13 D 9.3 95% Student's‐t UCL 60 0.22 0.155 No Max Conc < SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 75 1.1 0.40 1.1 D 0.66 95% Adjusted Gamma KM‐UCL 60 0.019 0.011 No Max Conc < SL
Aldrin 309‐00‐2 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 180 0.0011 NA No Max Conc < SL
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Table 5‐10
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Blue Crab

Exposure 
Point Chemical CAS RN Units Fr
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COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/kg 92 2.1 0.39 2.1 D 1.3 95% KM (t) UCL 1,850 0.0011 0.00070 No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 1,850 0.00011 NA No Max Conc < SL
Dieldrin 60‐57‐1 µg/kg 100 3.0 N/A 3.0 D 2.2 95% Student's‐t UCL 1.6 1.9 1.4 Yes 95% UCL > SL
Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 3,310 0.00012 NA No Max Conc < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 3,310 0.000060 NA No Max Conc < SL
Endrin 72‐20‐8 µg/kg 63 1.6 0.40 1.6 D 0.84 95% KM (t) UCL 110 0.015 0.0077 No Max Conc < SL
Heptachlor 76‐44‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 20 0.010 NA No Max Conc < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 0 N/A 0.80 0.80 ND N/A N/A 120 0.0033 NA No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/kg 21 2.8 0.80 2.8 D 1.2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/kg 4 0.43 0.40 0.43 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/kg 4 0.51 0.40 0.51 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/kg 4 0.40 0.40 0.40 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/kg 4 0.48 0.40 0.48 D N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Methoxychlor 72‐43‐5 µg/kg 0 N/A 4.0 4.0 ND N/A N/A 710 0.0028 NA No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 40 0.005 NA No Max Conc < SL
Sum DDD (U = 1/2) Sum_DDD_N µg/kg 100 8.8 N/A 8.8 D 6.1 95% Student's‐t UCL 60 0.15 0.10 No Max Conc < SL
Sum DDE (U = 1/2) Sum_DDE_N µg/kg 100 13 N/A 13 D 9.5 95% Student's‐t UCL 60 0.22 0.16 No Max Conc < SL
Sum DDT (U = 1/2) Sum_DDT_N µg/kg 75 1.3 0.40 1.3 D 0.81 95% KM (BCA) UCL 60 0.022 0.013 No Max Conc < SL
Total Chlordane (KM) (RL) tChlordane_KM_RL µg/kg 92 19 7.8 19 D 14 95% KM (t) UCL 1,850 0.010 0.0077 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/kg 25 14 21 14 D 12 95% KM (Percentile Bootstrap) UCL 60 0.24 0.21 No Max Conc < SL

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 75 0.76 0.31 0.76 D 0.52 95% KM (t) UCL 0.15 5.1 3.5 Yes 95% UCL > SL
2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 ng/kg 100 6.2 N/A 6.2 D 4.3 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/kg 100 420,000 N/A 420,000 D 230,000 95% Student's‐t UCL 8,000 53 29 Yes 95% UCL > SL

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL > SL = 95% UCL greater than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level

Acronyms: D = detect (Basis for Maximum (D/ND)) KM = Kaplan‐Meier ng/kg = nanogram per kilogram
µg/kg = microgram per kilogram DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon RL = reporting limit
95% UCL = 95% upper confidence limit DDE = dichlorodiphenyldichloroethylene mg/kg = milligram per kilogram (t) = Student's‐t
BCA = bias‐corrected accelerated DDT = dichlorodiphenyltrichloroethane N/A = not applicable UCL = upper confidence limit
CAS = Chemical Abstracts Service Registry Number DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT NA = not available
COPEC = contaminant of potential ecological concern HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon ND = non‐detect
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Table 5‐11
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Bivalve

Exposure 
Point Chemical CAS RN Units Fr
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Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 mg/kg 100 2.4 N/A 2.4 D 2.2 95% Student's‐t UCL 2.87 0.82 0.78 No Max Conc < SL
Cadmium 7440‐43‐9 mg/kg 100 0.098 N/A 0.098 D 0.065 95% Student's‐t UCL 15.3 0.0064 0.0042 No Max Conc < SL
Chromium 7440‐47‐3 mg/kg 100 3.3 N/A 3.3 D 2.1 95% Student's‐t UCL 6.04 0.54 0.34 No Max Conc < SL
Copper 7440‐50‐8 mg/kg 100 2.4 N/A 2.4 D 1.8 95% Student's‐t UCL 5 0.47 0.37 No Max Conc < SL
Lead 7439‐92‐1 mg/kg 100 0.41 N/A 0.41 D 0.32 95% Student's‐t UCL 0.52 0.79 0.62 No Max Conc < SL
Mercury 7439‐97‐6 mg/kg 70 0.016 0.0072 0.016 D 0.011 95% KM (t) UCL 0.048 0.33 0.22 No Max Conc < SL
Nickel 7440‐02‐0 mg/kg 100 2.0 N/A 2.0 D 1.3 95% Student's‐t UCL 33.8 0.06 0.037 No Max Conc < SL
Selenium 7782‐49‐2 mg/kg 100 1.5 N/A 1.5 D 1.4 95% Student's‐t UCL 7.74 0.19 0.18 No Max Conc < SL
Silver 7440‐22‐4 mg/kg 60 0.064 0.057 0.064 D 0.054 95% KM (t) UCL 19.8 0.0032 0.0027 No Max Conc < SL
Zinc 7440‐66‐6 mg/kg 100 14 N/A 14 D 7.5 95% Student's‐t UCL 38 0.36 0.2 No Max Conc < SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 3.4 N/A 3.4 D 2.8 95% Student's‐t UCL 48 0.071 0.058 No Max Conc < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83‐32‐9 µg/kg 100 15 N/A 15 D 11 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Acenaphthylene 208‐96‐8 µg/kg 20 1.4 7.9 1.4 D N/A N/A NA NA NA Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/kg 100 8.5 N/A 8.5 D 5.4 95% Chebyshev (Mean, Sd) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/kg 100 74 N/A 74 D 40 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/kg 100 32 N/A 32 D 16 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(b)fluoranthene 205‐99‐2 µg/kg 100 46 N/A 46 D 29 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 100 15 N/A 15 D 9.4 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/kg 100 42 N/A 42 D 25 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/kg 100 100 N/A 100 D 54 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene 53‐70‐3 µg/kg 90 3.0 7.6 3.0 D 1.9 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluoranthene 206‐44‐0 µg/kg 100 160 N/A 160 D 84 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/kg 0 N/A 7.9 7.9 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 100 11 N/A 11 D 6.2 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Phenanthrene 85‐01‐8 µg/kg 60 24 9.0 24 D 15 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Pyrene 129‐00‐0 µg/kg 100 230 N/A 230 D 230 95% Chebyshev (Mean, Sd) UCL NA NA NA Uncertain FoD > 5%_No SL
Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 100 710 N/A 710 D 380 95% Adjusted Gamma UCL 22 32 17 Yes 95% UCL > SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 40 81 46 81 D 45 95% KM (t) UCL 78 1.0 0.57 No 95% UCL < SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 100 760 N/A 760 D 410 95% Adjusted Gamma UCL 22 34 19 Yes 95% UCL > SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 20 0.86 0.40 0.86 D N/A N/A 60 0.014 NA No Max Conc < SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 60 0.0033 NA No Max Conc < SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 60 0.0033 NA No Max Conc < SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 70 2.0 0.39 2.0 D 1.1 95% KM (t) UCL 60 0.033 0.018 No Max Conc < SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 90 2.2 0.39 2.2 D 1.6 95% GROS Adjusted Gamma UCL 60 0.037 0.027 No Max Conc < SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 40 0.57 0.39 0.57 D 0.46 95% KM (t) UCL 60 0.0095 0.0076 No Max Conc < SL
Aldrin 309‐00‐2 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 180 0.0011 NA No Max Conc < SL
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Table 5‐11
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Bivalve

Exposure 
Point Chemical CAS RN Units Fr
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COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/kg 40 2.5 0.39 2.5 D 1.2 95% KM (t) UCL 1,850 0.0014 0.00065 No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/kg 30 4.7 0.40 4.7 D N/A N/A 1,850 0.0025 NA No Max Conc < SL
Dieldrin 60‐57‐1 µg/kg 20 4.9 0.40 4.9 D N/A N/A 1.6 3.1 NA Yes Max Conc > SL4

Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 3,310 0.00012 NA No Max Conc < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 3,310 0.000060 NA No Max Conc < SL
Endrin 72‐20‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 110 0.0018 NA No Max Conc < SL
Heptachlor 76‐44‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 20 0.0099 NA No Max Conc < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 0 N/A 0.79 0.79 ND N/A N/A 120 0.0033 NA No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/kg 10 3.0 0.79 3.0 D N/A N/A NA NA NA Uncertain FoD > 5%_No SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/kg 0 N/A 0.40 0.40 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Methoxychlor 72‐43‐5 µg/kg 0 N/A 4.0 4.0 ND N/A N/A 710 0.0028 NA No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 0 N/A 0.40 0.40 ND N/A N/A 40 0.0049 NA No Max Conc < SL
Sum DDD (U = 1/2) Sum_DDD_N µg/kg 70 2.8 0.39 2.8 D 1.5 95% KM (t) UCL 60 0.047 0.025 No Max Conc < SL
Sum DDE (U = 1/2) Sum_DDE_N µg/kg 90 2.4 0.39 2.4 D 1.7 95% GROS Adjusted Gamma UCL 60 0.040 0.028 No Max Conc < SL
Sum DDT (U = 1/2) Sum_DDT_N µg/kg 40 0.76 0.39 0.76 D 0.59 95% KM (t) UCL 60 0.013 0.0098 No Max Conc < SL
Total Chlordane (KM) (RL) tChlordane_KM_RL µg/kg 40 11 0.79 11 D 4.7 95% KM (t) UCL 1,850 0.0059 0.0025 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/kg 50 2.3 6.4 2.3 D 2.2 95% KM (t) UCL 60 0.038 0.036 No Max Conc < SL

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 41903‐57‐5 ng/kg 60 0.19 0.19 0.19 D 0.15 95% KM (t) UCL 0.15 1.3 0.99 No 95% UCL < SL
2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 ng/kg 100 1.5 N/A 1.5 D 1.0 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/kg 100 220,000 N/A 220,000 D 100,000 95% Student's‐t UCL 8,000 27 13 Yes 95% UCL > SL

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
4 = Dieldrin identified as a COPEC based on a maximum tissue concentration even though the FoD is greater than 5%, because the number of detected concentrations is less than four and a 95%UCL could not be calculated.
95% UCL < SL = 95 UCL less than the screening level
95% UCL > SL = 95 UCL greater than the screening level
FoD < 5%_No SL = frequency of detection less than 5% and no screening level
FoD > 5%_No SL = frequency of detection greater than 5% and no screening level
Max Conc < SL = maximum concentration less than the screening level
U=1/2 = Non‐detect values are treated as 1/2 the MDL or RL.

Acronyms:
95% UCL = 95% upper confidence limit DDE = dichlorodiphenyldichloroethylene KM = Kaplan‐Meier ND = non‐detect
µg/kg = microgram per kilogram DDT = dichlorodiphenyltrichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon ng/kg = nanogram per kilogram
CAS RN = Chemical Abstracts Service Registry Number DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT MDL = method detection limit RL = reporting limit
COPEC = contaminant of potential ecological concern GROS = gamma regression on order statistics mg/kg = milligram per kilogram Sd = standard deviation
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon N/A = not applicable (t) = Student's‐t
DDD = dichlorodiphenyldichloroethane H‐UCL = high upper confidence limit NA = not available UCL = upper confidence limit
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Table 5‐12
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Polychaete

Exposure 
Point Chemical CAS RN Units Fr
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Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 mg/kg 100 1.9 N/A 1.9 D 1.8 95% Student's‐t UCL 2.87 0.68 0.64 No Max Conc < SL
Cadmium 7440‐43‐9 mg/kg 100 0.044 N/A 0.044 D 0.033 95% Student's‐t UCL 15.3 0.0029 0.0022 No Max Conc < SL
Chromium 7440‐47‐3 mg/kg 100 0.29 N/A 0.29 D 0.22 95% Student's‐t UCL 6.04 0.047 0.036 No Max Conc < SL
Copper 7440‐50‐8 mg/kg 100 2.6 N/A 2.6 D 1.7 95% Student's‐t UCL 5 0.53 0.34 No Max Conc < SL
Lead 7439‐92‐1 mg/kg 100 0.23 N/A 0.23 D 0.16 95% Student's‐t UCL 0.52 0.43 0.31 No Max Conc < SL
Mercury 7439‐97‐6 mg/kg 100 0.017 N/A 0.017 D 0.015 95% Student's‐t UCL 0.048 0.35 0.31 No Max Conc < SL
Nickel 7440‐02‐0 mg/kg 100 0.95 N/A 0.95 D 0.57 95% Adjusted Gamma UCL 33.8 0.028 0.017 No Max Conc < SL
Selenium 7782‐49‐2 mg/kg 100 0.96 N/A 0.96 D 0.85 95% Student's‐t UCL 7.74 0.12 0.11 No Max Conc < SL
Silver 7440‐22‐4 mg/kg 100 0.033 N/A 0.033 D 0.026 95% Student's‐t UCL 19.8 0.0016 0.0013 No Max Conc < SL
Zinc 7440‐66‐6 mg/kg 100 23 N/A 23 D 20 95% Student's‐t UCL 38 0.61 0.53 No Max Conc < SL

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 92 3.2 1.5 3.2 D 1.9 95% KM (t) UCL 48 0.067 0.040 No Max Conc < SL

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene 83‐32‐9 µg/kg 100 46 N/A 46 D 19 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Acenaphthylene 208‐96‐8 µg/kg 85 5.1 7.5 5.1 D 4.2 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Anthracene 120‐12‐7 µg/kg 100 11 N/A 11 D 6.4 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)anthracene 56‐55‐3 µg/kg 100 22 N/A 22 D 15 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(a)pyrene 50‐32‐8 µg/kg 100 11 N/A 11 D 9.3 95% Chebyshev(Mean, Sd) UCL  NA NA NA Uncertain FoD > 5%_No SL
Benzo(b)fluoranthene 205‐99‐2 µg/kg 85 7.9 7.3 7.9 D 6.4 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(g,h,i)perylene 191‐24‐2 µg/kg 77 7.3 7.5 7.3 D 6 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Benzo(j,k)fluoranthene BKJFLANTH µg/kg 100 9.6 N/A 9.6 D 7.3 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Chrysene 218‐01‐9 µg/kg 100 60 N/A 60 D 37 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 µg/kg 54 6.0 7.5 6.0 D 5.0 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Fluoranthene 206‐44‐0 µg/kg 100 120 N/A 120 D 62 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Fluorene 86‐73‐7 µg/kg 100 5.3 N/A 5.3 D 3.3 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 µg/kg 62 6.3 7.3 6.3 D 5.5 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Phenanthrene 85‐01‐8 µg/kg 100 14 N/A 14 D 8.6 95% Modified‐t UCL NA NA NA Uncertain FoD > 5%_No SL
Pyrene 129‐00‐0 µg/kg 100 110 N/A 110 D 74 95% Adjusted Gamma UCL NA NA NA Uncertain FoD > 5%_No SL
Total HPAH (10 of 17) (KM) (RL) tPAH_17_HM_KM_RL µg/kg 100 340 N/A 340 D 230 95% Adjusted Gamma UCL 22 16 10 Yes 95% UCL > SL
Total LPAH (7 of 17) (KM) (RL) tPAH_17_LM_KM_RL µg/kg 100 68 N/A 68 D 48 95% Chebyshev(Mean, Sd) UCL 78 0.87 0.62 No Max Conc < SL
Total PAH (17) (KM) (RL) tPAH_17_KM_RL µg/kg 100 390 N/A 390 D 260 95% Adjusted Gamma UCL 22 18 12 Yes 95% UCL > SL

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 µg/kg 77 1.8 0.37 1.8 D 0.91 95% KM (t) UCL 60 0.030 0.053 No Max Conc < SL
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 µg/kg 23 0.47 0.38 0.47 D N/A N/A 60 0.0078 NA No Max Conc < SL
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 µg/kg 0 N/A 0.38 0.38 ND N/A N/A 60 0.0031 NA No Max Conc < SL
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 µg/kg 85 4.7 0.37 4.7 D 2.4 95% KM (t) UCL 60 0.078 0.040 No Max Conc < SL
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 µg/kg 46 3.9 0.38 3.9 D 1.3 95% KM (t) UCL 60 0.065 0.022 No Max Conc < SL
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 µg/kg 31 0.98 0.38 0.98 D 0.52 95% KM (t) UCL 60 0.016 0.0086 No Max Conc < SL
Aldrin 309‐00‐2 µg/kg 8 0.38 0.38 0.38 D N/A N/A 180 0.0021 NA No Max Conc < SL
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Table 5‐12
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern  − Polychaete

Exposure 
Point Chemical CAS RN Units Fr
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Selection

Rationale for 
COPEC Selection

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 µg/kg 85 14 0.37 14 D 4.7 95% KM (t) UCL 1,850 0.0076 0.0025 No Max Conc < SL
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 µg/kg 77 14 0.37 14 D 6.9 95% KM (Chebyshev) UCL 1,850 0.0074 0.0037 No Max Conc < SL
Dieldrin 60‐57‐1 µg/kg 77 15 0.37 15 D 4.7 95% KM (t) UCL 1.6 9.6 3.0 Yes 95% UCL > SL
Endosulfan, alpha‐ (I) 959‐98‐8 µg/kg 0 N/A 0.38 0.38 ND N/A N/A 3,310 0.000115 NA No Max Conc < SL
Endosulfan, beta (II) 33213‐65‐9 µg/kg 77 2.4 0.38 2.4 D 1.3 95% KM (t) UCL 3,310 0.00072 0.00039 No Max Conc < SL
Endrin 72‐20‐8 µg/kg 100 2.2 N/A 2.2 D 1.1 95% Adjusted Gamma UCL 110 0.020 0.010 No Max Conc < SL
Heptachlor 76‐44‐8 µg/kg 15 1.0 0.38 1.0 D N/A N/A 20 0.050 NA No Max Conc < SL
Heptachlor epoxide 1024‐57‐3 µg/kg 0 N/A 0.76 0.76 ND N/A N/A 120 0.0031 NA No Max Conc < SL
Hexachlorobenzene 118‐74‐1 µg/kg 38 1.7 0.76 1.7 D 1.0 95% KM (t) UCL NA NA NA Uncertain FoD > 5%_No SL
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 µg/kg 0 N/A 0.38 0.38 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 µg/kg 0 N/A 0.38 0.38 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 µg/kg 0 N/A 0.38 0.38 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 µg/kg 0 N/A 0.38 0.38 ND N/A N/A NA NA NA Uncertain FoD < 5%_No SL
Methoxychlor 72‐43‐5 µg/kg 0 N/A 3.8 3.8 ND N/A N/A 710 0.0027 NA No Max Conc < SL
Mirex 2385‐85‐5 µg/kg 0 N/A 0.38 0.38 ND N/A N/A 40 0.0047 NA No Max Conc < SL
Sum DDD (U = 1/2) Sum_DDD_N µg/kg 85 6.5 0.37 6.5 D 3.2 95% KM (t) UCL 60 0.11 0.053 No Max Conc < SL
Sum DDE (U = 1/2) Sum_DDE_KM_RL µg/kg 46 4.2 0.38 4.2 D 1.5 95% KM (t) UCL 60 0.070 0.025 No Max Conc < SL
Sum DDT (U = 1/2) Sum_DDT_N µg/kg 31 1.2 0.38 1.2 D 0.57 95% KM (t) UCL 60 0.020 0.0095 No Max Conc < SL
Total Chlordane (KM) (RL) tChlordane_KM_RL µg/kg 85 39 0.74 39 D 21 95% GROS Adjusted Gamma UCL 1,850 0.021 0.011 No Max Conc < SL
Total DDx (KM) (RL) tDDT_KM_RL µg/kg 62 12 7.3 3.2 D 2.3 95% KM (t) UCL 60 0.2 0.073 No Max Conc < SL

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.46 N/A 0.46 D 0.25 95% Adjusted Gamma UCL 0.15 3.1 1.7 Yes 95% UCL > SL
2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 ng/kg 100 3.6 N/A 3.6 D 1.8 95% Student's‐t UCL NA NA NA Uncertain FoD > 5%_No SL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (RL) tPCBCong_KM_RL ng/kg 100 1,100,000 N/A 1,100,000 D 380,000 95% Adjusted Gamma UCL 8,000 140 48 Yes 95% UCL > SL

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Maximum concentration is the maximum detected concentration unless all non‐detect, then maximum non‐detect concentration is the maximum concentration.
3 = 95% UCLs were not calculated for datasets with fewer than 4 detects.
95% UCL > SL = 95% UCL greater than the screening level
FoD > 5%_No SL = frequency of detection greater than 5%, no screening level
FoD < 5%_No SL = frequency of detection less than 5%, no screening level
Max Conc < SL = maximum concentration less than the screening level
U = 1/2 = Non‐detect values are treated as 1/2 the MDL or RL.

Acronyms:
95% UCL = 95% upper confidence limit DDE = dichlorodiphenyldichloroethylene KM = Kaplan‐Meier ND = non‐detect
µg/kg = microgram per kilogram DDT = dichlorodiphenyltrichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon ng/kg = nanogram per kilogram
CAS RN = Chemical Abstracts Service Registry Number MDL = method detection limit RL = reporting limit
COPEC = contaminant of potential ecological concern mg/kg = milligram per kilogram (t) = Student's‐t
D = detect GROS = gamma regression on order statistics N/A = not applicable UCL = upper confidence limit
DDD = dichlorodiphenyldichloroethane HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available

GROS = gamma regression on order
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
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Table 5‐13a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Sandpiper 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection (%)

Surface Water 
Frequency of 
Detection (%)

Polychaete 
Frequency of 
Detection (%)

Maximum 
TDI Sum 

(mg/kg‐day)1

Maximum 
TDI Detect 

Flag

95% UCL TDI 
Sum  

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 24 D 5.9 2.24 11 2.6 Yes 95% UCL > TRV
Cadmium 7440‐43‐9 100 3.9 100 2.9 D 2.9 1.47 2.0 2.0 Yes 95% UCL > TRV
Chromium 7440‐47‐3 100 9.7 100 16 D 8.1 2.66 6.2 3.0 Yes 95% UCL > TRV
Copper 7440‐50‐8 100 65 100 320 D 320 4.05 79 79 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 21 100 69 D 29 1.63 42 18 Yes 95% UCL > TRV
Nickel 7440‐02‐0 100 59 100 25 D 7.6 6.71 3.7 1.1 Yes 95% UCL > TRV
Selenium 7782‐49‐2 90 8 100 4.1 D 1.7 0.29 14 5.7 Yes 95% UCL > TRV
Silver 7440‐22‐4 100 0.83 100 1.2 D N/A 2.02 0.57 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 210 D 97 66.1 3.1 1.5 Yes 95% UCL > TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 89 73 92 0.0054 D N/A 0.0064 0.84 N/A No Max < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 92 0.67 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 100 71 100 0.32 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 100 85 100 0.51 D N/A 32.5 0.016 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 85 0.26 D N/A 32.5 0.0079 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 0.60 D N/A 32.5 0.019 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 100 69 100 1.3 D 0.41 0.65 2.1 0.62 No 95% UCL < TRV
Benzo(a)pyrene 50‐32‐8 100 37 100 1.2 D N/A 33 0.037 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 100 93 85 1.3 D N/A 33 0.040 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 100 77 77 0.74 D N/A 33 0.022 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 100 66 100 1.0 D N/A 33 0.032 N/A No Max < TRV
Chrysene 218‐01‐9 100 95 100 1.6 D N/A 33 0.047 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 100 6.9 54 0.22 D N/A 33 0.0066 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 100 3.9 D N/A 33 0.12 N/A No Max < TRV
Fluorene 86‐73‐7 100 51 100 0.45 D N/A 32.5 0.014 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 100 58 62 0.75 D N/A 33 0.023 N/A No Max < TRV
Naphthalene 91‐20‐3 100 74 100 0.50 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 100 80 100 3.1 D N/A 32.5 0.095 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 3.0 D N/A 33 0.090 N/A No Max < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 100 15 D N/A 33 0.46 N/A No Max < TRV
Total LPAH (7 of 17) TPAH_17_LM 100 64 100 5.3 D N/A 32.5 0.16 N/A No Max < TRV
Total PAH (17) TPAH_17 100 86 100 20 D N/A 32.5 0.62 N/A No Max < TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 98 30 77 0.022 D N/A 0.227 0.096 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 88 19 23 0.0017 D N/A 0.227 0.0073 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 10 1.1 0 0.0015 D N/A 0.227 0.0065 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 100 6.1 85 0.061 D N/A 0.227 0.27 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 100 0.28 46 0.021 D N/A 0.227 0.092 N/A No Max < TRV
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 49 5.0 31 0.0052 D N/A 0.227 0.023 N/A No Max < TRV
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Table 5‐13a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Sandpiper 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection (%)

Surface Water 
Frequency of 
Detection (%)

Polychaete 
Frequency of 
Detection (%)

Maximum 
TDI Sum 

(mg/kg‐day)1

Maximum 
TDI Detect 

Flag

95% UCL TDI 
Sum  

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Aldrin 309‐00‐2 21 1.9 7.7 0.00063 D N/A 0.007 0.089 N/A No Max < TRV
Chlordane, alpha‐ (cis‐Chlordane) 5103‐71‐9 95 0.83 85 0.037 D N/A 2.14 0.017 N/A No Max < TRV
Chlordane, beta‐ (trans‐Chlordane) 5103‐74‐2 90 21 77 0.044 D N/A 2.14 0.021 N/A No Max < TRV
Dieldrin 60‐57‐1 88 0.83 77 0.030 D N/A 0.0709 0.42 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 10 0 0 0.0010 D N/A 10 0.00010 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 10 2.2 77 0.0037 D N/A 10 0.00037 N/A No Max < TRV
Endrin 72‐20‐8 7 0 100 0.0033 D N/A 0.01 0.33 N/A No Max < TRV
Heptachlor 76‐44‐8 24 3.9 15 0.0019 D N/A 0.28 0.0069 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 78 0.83 0 0.00066 D N/A 0.28 0.0024 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 90 0.55 38 0.0054 D N/A 0.56 0.0096 N/A No Max < TRV
Hexachlorocyclohexane, alpha (BHC) 319‐84‐6 27 2.8 0 0.00029 D N/A 0.571 0.00051 N/A No Max < TRV
Hexachlorocyclohexane, beta‐ (BHC) 319‐85‐7 34 5.5 0 0.00030 D N/A 0.571 0.00053 N/A No Max < TRV
Hexachlorocyclohexane, delta (BHC) 319‐86‐8 20 25 0 0.00032 D N/A 0.571 0.00056 N/A No Max < TRV
Hexachlorocyclohexane, gamma‐ (BHC) (Lindane) 58‐89‐9 7 13 0 0.00035 D N/A 0.571 0.00061 N/A No Max < TRV
Methoxychlor 72‐43‐5 61 0.83 0 0.012 D N/A 80 0.00015 N/A No Max < TRV
Mirex 2385‐85‐5 61 2.5 0 0.00047 D N/A 3.3 0.00014 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 88 8 54 0.0080 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 100 2.8 77 0.020 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 39 2.2 15 0.0042 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 100 33 85 0.016 D N/A 0.227 0.069 N/A No Max < TRV
Sum DDE SUM_DDE 100 19 46 0.013 D N/A 0.227 0.057 N/A No Max < TRV
Sum DDT SUM_DDT 83 6.1 31 0.0022 D N/A 0.227 0.0095 N/A No Max < TRV
Total Chlordane TCHLORDANE 50 26 85 0.058 D N/A 2.14 0.027 N/A No Max < TRV
Total DDT TDDT 83 45 62 0.024 D N/A 0.227 0.10 N/A No Max < TRV

Dioxin/Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 0.00011 D 0.000021 0.000014 7.6 1.5 Yes 95% UCL > TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 91 100 22 D 3.4 0.41 53 8.4 Yes 95% UCL > TRV
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 74 100 0.00053 D 0.00037 0.000014 38 27 Yes 95% UCL > TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
FoD > 5%_No TRV = frequency of detection greater than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene mg/kg‐day = milligram per kilogram per day TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TRV = toxicity reference value
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available TEQ = toxic equivalence quotient
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Table 5‐13b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Sandpiper – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 

Detect Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Maximum TDI Sum 
(mg/kg‐day)

Detect 
Flag

Study Area Metals
Arsenic 7440‐38‐2 2.1E+01 D 41 4.1E‐03 D 362 2.7E+00 D 13 2.4E+01 D
Cadmium 7440‐43‐9 2.9E+00 D 41 2.0E‐04 D 362 6.3E‐02 D 13 2.9E+00 D
Chromium 7440‐47‐3 1.6E+01 D 41 1.8E‐03 D 362 4.1E‐01 D 13 1.6E+01 D
Copper 7440‐50‐8 3.2E+02 D 41 1.6E‐02 D 362 3.8E+00 D 13 3.2E+02 D
Lead 7439‐92‐1 6.8E+01 D 41 2.9E‐03 D 362 3.1E‐01 D 13 6.9E+01 D
Nickel 7440‐02‐0 2.4E+01 D 41 3.4E‐03 D 362 1.4E+00 D 13 2.5E+01 D
Selenium 7782‐49‐2 2.8E+00 D 41 6.4E‐04 D 362 1.3E+00 D 13 4.1E+00 D
Silver 7440‐22‐4 1.1E+00 D 41 3.4E‐03 D 362 4.7E‐02 D 13 1.2E+00 D
Zinc 7440‐66‐6 1.8E+02 D 41 1.1E‐02 D 362 3.1E+01 D 13 2.1E+02 D

Organometallic Compounds
Methyl mercury 22967‐92‐6 9.5E‐04 D 37 4.2E‐07 D 362 4.4E‐03 D 13 5.4E‐03 D

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 6.6E‐01 D 41 2.0E‐05 D 362 8.6E‐03 D 13 6.7E‐01 D
2‐Methylnaphthalene 91‐57‐6 3.2E‐01 D 41 2.3E‐05 D 362 8.5E‐03 D 13 3.2E‐01 D
Acenaphthene 83‐32‐9 4.5E‐01 D 41 3.7E‐05 D 362 6.4E‐02 D 13 5.1E‐01 D
Acenaphthylene 208‐96‐8 2.5E‐01 D 41 4.4E‐06 D 362 6.8E‐03 D 13 2.6E‐01 D
Anthracene 120‐12‐7 5.9E‐01 D 41 5.0E‐06 D 362 1.6E‐02 D 13 6.0E‐01 D
Benzo(a)anthracene 56‐55‐3 1.3E+00 D 41 9.9E‐06 D 362 3.2E‐02 D 13 1.3E+00 D
Benzo(a)pyrene 50‐32‐8 1.2E+00 D 41 8.2E‐06 D 362 1.5E‐02 D 13 1.2E+00 D
Benzo(b)fluoranthene 205‐99‐2 1.3E+00 D 36 7.1E‐06 D 362 1.1E‐02 D 13 1.3E+00 D
Benzo(g,h,i)perylene 191‐24‐2 7.3E‐01 D 41 6.4E‐06 D 362 1.0E‐02 D 13 7.4E‐01 D
Benzo(j,k)fluoranthene BKJFLANTH 1.0E+00 D 36 6.5E‐06 D 362 1.3E‐02 D 13 1.0E+00 D
Chrysene 218‐01‐9 1.5E+00 D 41 1.2E‐05 D 362 8.6E‐02 D 13 1.6E+00 D
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 2.1E‐01 D 41 2.4E‐06 D 362 8.3E‐03 D 13 2.2E‐01 D
Fluoranthene 206‐44‐0 3.7E+00 D 41 2.4E‐05 D 362 1.7E‐01 D 13 3.9E+00 D
Fluorene 86‐73‐7 4.4E‐01 D 41 1.1E‐05 D 362 7.4E‐03 D 13 4.5E‐01 D
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 7.5E‐01 D 41 4.7E‐06 D 362 8.6E‐03 D 13 7.5E‐01 D
Naphthalene 91‐20‐3 4.9E‐01 D 41 8.4E‐05 D 362 7.3E‐03 D 13 5.0E‐01 D
Phenanthrene 85‐01‐8 3.1E+00 D 41 3.9E‐05 D 362 1.9E‐02 D 13 3.1E+00 D
Pyrene 129‐00‐0 2.8E+00 D 41 2.8E‐05 D 362 1.5E‐01 D 13 3.0E+00 D
Total HPAH (10 of 17) TPAH_17_HM 1.5E+01 D 41 1.1E‐04 D 362 4.9E‐01 D 13 1.5E+01 D
Total LPAH (7 of 17) TPAH_17_LM 5.2E+00 D 41 1.5E‐04 D 362 9.5E‐02 D 13 5.3E+00 D
Total PAH (17) TPAH_17 2.0E+01 D 41 2.1E‐04 D 362 5.6E‐01 D 13 2.0E+01 D

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 1.9E‐02 D 41 4.1E‐07 D 362 2.5E‐03 D 13 2.2E‐02 D
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 9.6E‐04 D 41 3.9E‐06 D 362 6.9E‐04 D 13 1.7E‐03 D
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 1.2E‐03 D 41 4.8E‐07 D 362 2.7E‐04 ND 13 1.5E‐03 D
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 5.4E‐02 D 41 2.4E‐06 D 362 6.7E‐03 D 13 6.1E‐02 D
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 1.5E‐02 D 41 1.8E‐07 D 362 5.6E‐03 D 13 2.1E‐02 D
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 3.8E‐03 D 41 7.5E‐07 D 362 1.4E‐03 D 13 5.2E‐03 D
Aldrin 309‐00‐2 7.5E‐05 D 19 1.5E‐06 D 360 5.5E‐04 D 13 6.3E‐04 D
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Table 5‐13b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Sandpiper – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 

Detect Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Maximum TDI Sum 
(mg/kg‐day)

Detect 
Flag

Study Area Chlordane, alpha‐ (cis‐Chlordane) 5103‐71‐9 1.7E‐02 D 41 3.0E‐07 D 362 2.0E‐02 D 13 3.7E‐02 D
Chlordane, beta‐ (trans‐Chlordane) 5103‐74‐2 2.4E‐02 D 41 2.5E‐06 D 362 2.0E‐02 D 13 4.4E‐02 D
Dieldrin 60‐57‐1 7.8E‐03 D 41 2.4E‐07 D 362 2.2E‐02 D 13 3.0E‐02 D
Endosulfan, alpha‐ (I) 959‐98‐8 7.5E‐04 D 39 1.2E‐06 ND 362 2.7E‐04 ND 13 1.0E‐03 D
Endosulfan, beta (II) 33213‐65‐9 2.2E‐04 D 41 6.0E‐07 D 362 3.4E‐03 D 13 3.7E‐03 D
Endrin 72‐20‐8 1.7E‐04 D 41 1.2E‐06 ND 362 3.1E‐03 D 13 3.3E‐03 D
Heptachlor 76‐44‐8 4.9E‐04 D 41 1.4E‐06 D 362 1.4E‐03 D 13 1.9E‐03 D
Heptachlor epoxide 1024‐57‐3 1.2E‐04 D 41 3.7E‐07 D 362 5.4E‐04 ND 13 6.6E‐04 D
Hexachlorobenzene 118‐74‐1 2.8E‐03 D 41 3.4E‐05 D 362 2.5E‐03 D 13 5.4E‐03 D
Hexachlorocyclohexane, alpha (BHC) 319‐84‐6 1.9E‐05 D 41 3.1E‐06 D 362 2.7E‐04 ND 13 2.9E‐04 D
Hexachlorocyclohexane, beta‐ (BHC) 319‐85‐7 2.8E‐05 D 41 2.0E‐06 D 362 2.7E‐04 ND 13 3.0E‐04 D
Hexachlorocyclohexane, delta (BHC) 319‐86‐8 4.7E‐05 D 41 2.1E‐06 D 362 2.7E‐04 ND 13 3.2E‐04 D
Hexachlorocyclohexane, gamma‐ (BHC) (Lindane) 58‐89‐9 6.9E‐05 D 41 5.2E‐06 D 362 2.7E‐04 ND 13 3.5E‐04 D
Methoxychlor 72‐43‐5 9.3E‐03 D 41 2.7E‐07 D 362 2.7E‐03 ND 13 1.2E‐02 D
Mirex 2385‐85‐5 1.9E‐04 D 41 2.5E‐07 D 362 2.7E‐04 ND 13 4.7E‐04 D
Nonachlor, cis‐ 5103‐73‐1 4.3E‐03 D 41 8.2E‐08 D 362 3.7E‐03 D 13 8.0E‐03 D
Nonachlor, trans‐ 39765‐80‐5 1.1E‐02 D 41 1.5E‐06 D 362 9.0E‐03 D 13 2.0E‐02 D
Oxychlordane 27304‐13‐8 5.1E‐05 D 41 3.2E‐07 D 362 4.1E‐03 D 13 4.2E‐03 D
Sum DDD SUM_DDD 6.5E‐03 D 6 2.7E‐06 D 362 9.3E‐03 D 13 1.6E‐02 D
Sum DDE SUM_DDE 6.9E‐03 D 6 5.0E‐06 D 362 6.0E‐03 D 13 1.3E‐02 D
Sum DDT SUM_DDT 5.1E‐04 D 6 1.5E‐06 D 362 1.7E‐03 D 13 2.2E‐03 D
Total Chlordane TCHLORDANE 2.0E‐03 D 6 9.9E‐06 D 362 5.6E‐02 D 13 5.8E‐02 D
Total DDT TDDT 6.3E‐03 D 6 8.7E‐06 D 362 1.7E‐02 D 13 2.4E‐02 D

Dioxin/Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 9.4E‐05 D 37 1.6E‐09 D 123 1.2E‐05 D 13 1.1E‐04 D

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 2.0E+01 D 41 1.6E‐05 D 123 1.6E+00 D 13 2.2E+01 D
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 2.3E‐04 D 37 2.2E‐09 D 123 3.0E‐04 D 13 5.3E‐04 D

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
ND = non‐detect
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 5‐13c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Sandpiper – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
95% UCL TDI Sediment 95% UCL TDI Type

Surface Water 
95% UCL TDI

Surface Water 95% UCL 
TDI Type

Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

95% UCL TDI Sum 
(mg/kg‐day)

Study Area Metals
Arsenic 7440‐38‐2 3.4E+00 95% Chebyshev (mean, Sd) UCL 2.8E‐04 95% KM (BCA) UCL 2.5E+00 95% Student's‐t UCL 5.9E+00
Cadmium 7440‐43‐9 2.9E+00 Maximum (H‐UCL recommended) 5.3E‐05 95% KM (t) UCL 4.7E‐02 95% Student's‐t UCL 2.9E+00
Chromium 7440‐47‐3 7.8E+00 95% Chebyshev (mean, Sd) UCL 5.4E‐04 95% KM (% bootstrap) UCL 3.1E‐01 95% Student's‐t UCL 8.1E+00
Copper 7440‐50‐8 3.2E+02 Maximum (H‐UCL recommended) 9.2E‐04 95% KM (BCA) UCL 2.4E+00 95% Student's‐t UCL 3.2E+02
Lead 7439‐92‐1 2.8E+01 95% Student's‐t UCL 6.0E‐04 95% KM (t) UCL 2.3E‐01 95% Student's‐t UCL 2.9E+01
Nickel 7440‐02‐0 6.7E+00 95% Chebyshev (mean, Sd) UCL 5.1E‐04 95% KM (% bootstrap) UCL 1.0E+00 95% Chebyshev (mean, Sd) UCL 7.6E+00
Selenium 7782‐49‐2 4.7E‐01 95% KM (Chebyshev) UCL 2.4E‐04 95% KM (% bootstrap) UCL 1.2E+00 95% Student's‐t UCL 1.7E+00
Zinc 7440‐66‐6 7.0E+01 95% Student's‐t UCL 3.6E‐03 95% KM (t) UCL 2.8E+01 95% Student's‐t UCL 9.7E+01

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)anthracene 56‐55‐3 3.9E‐01 95% Adjusted Gamma UCL 1.2E‐06 95% KM (BCA) UCL 2.1E‐02 95% Adjusted Gamma UCL 4.1E‐01

Dioxin/Furans
Total Dioxin/Furan TEQ 1998 (Avian) tdioxfurb 1.6E‐05 95% Adjusted Gamma UCL 2.4E‐10 95% KM (% bootstrap) UCL 5.7E‐06 95% Student's‐t UCL 2.1E‐05

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong 2.9E+00 95% Chebyshev (mean, Sd) UCL 1.7E‐06 95% KM (BCA) UCL 5.5E‐01 95% Adjusted Gamma UCL 3.4E+00
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98 2.3E‐04 Maximum (H‐UCL recommended) 2.2E‐10 95% KM (BCA) UCL 1.4E‐04 95% Chebyshev (mean, Sd) UCL 3.7E‐04

Acronyms:
95% UCL = 95% upper confidence limit
(t) = Student's‐t
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
H‐UCL = high upper confidence limit
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit
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Table 5‐14a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of
Detection

(%)

Surface 
Water 

Frequency 
of

Detection
(%)

Polychaete 
Frequency 

of
Detection

(%)

Blue Crab 
Frequency 

of
Detection

(%)

Mummichog 
Frequency 

of
Detection

(%)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)1

Adjusted 
Maximum 
TDI Sum 

Detect Flag

Adjusted 
95% UCL 
TDI Sum 

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard 
Quotient 
(Maximum 
Concen‐
tration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study AreaMetals
Arsenic 7440‐38‐2 100 92 100 100 100 1.9 D N/A 2.24 0.85 N/A No Max < TRV
Cadmium 7440‐43‐9 100 3.9 100 100 100 0.18 D N/A 1.47 0.12 N/A No Max < TRV
Chromium 7440‐47‐3 100 9.7 100 100 100 1.1 D N/A 2.66 0.41 N/A No Max < TRV
Copper 7440‐50‐8 100 65 100 100 100 21 D 20 4.05 5.1 4.8 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 21 100 100 100 4.0 D 1.7 1.63 2.4 1 Yes 95% UCL > TRV
Nickel 7440‐02‐0 100 59 100 100 100 1.7 D N/A 6.71 0.26 N/A No Max < TRV
Selenium 7782‐49‐2 90 8.0 100 46 100 0.62 D 0.39 0.29 2.1 1.3 Yes 95% UCL > TRV
Silver 7440‐22‐4 100 0.83 100 42 17 0.16 D N/A 2.02 0.08 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 100 100 24 D N/A 66.1 0.37 N/A No Max < TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 89 73 92 100 100 0.0083 D 0.0035 0.0064 1.3 0.54 No 95% UCL < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 92 50 96 0.044 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 100 71 100 58 88 0.024 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 100 85 100 100 100 0.044 D N/A 32.5 0.0014 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 85 13 50 0.015 D N/A 32.5 0.00046 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 38 38 0.038 D N/A 32.5 0.0012 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 100 69 100 92 58 0.077 D N/A 0.65 0.12 N/A No Max < TRV
Benzo(a)pyrene 50‐32‐8 100 37 100 92 25 0.068 D N/A 33 0.0021 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 100 93 85 50 17 0.073 D N/A 33 0.0022 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 100 77 77 67 25 0.042 D N/A 33 0.0013 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 100 66 100 92 29 0.058 D N/A 33 0.0018 N/A No Max < TRV
Chrysene 218‐01‐9 100 95 100 67 42 0.093 D N/A 33 0.0028 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 100 6.9 54 29 4.2 0.013 D N/A 33 0.00039 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 100 71 46 0.23 D N/A 33 0.0069 N/A No Max < TRV
Fluorene 86‐73‐7 100 51 100 46 71 0.030 D N/A 32.5 0.00092 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 100 58 62 63 0 0.043 D N/A 33 0.0013 N/A No Max < TRV
Naphthalene 91‐20‐3 100 74 100 88 100 0.038 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 100 80 100 8.3 42 0.18 D N/A 32.5 0.0055 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 71 42 0.18 D N/A 33 0.0054 N/A No Max < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 100 42 29 0.87 D N/A 33 0.026 N/A No Max < TRV
Total LPAH (7 of 17) TPAH_17_LM 100 64 100 42 67 0.33 D N/A 32.5 0.01 N/A No Max < TRV
Total PAH (17) TPAH_17 100 86 100 29 50 1.2 D N/A 32.5 0.037 N/A No Max < TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 98 30 77 0 29 0.0016 D N/A 0.227 0.007 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 88 19 23 0 0 0.00021 D N/A 0.227 0.00092 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 9.8 1.1 0 0 0 0.00016 D N/A 0.227 0.00072 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 100 6.1 85 100 100 0.013 D N/A 0.227 0.059 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 100 0.28 46 100 100 0.0067 D N/A 0.227 0.029 N/A No Max < TRV
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 49 5.0 31 75 100 0.0034 D N/A 0.227 0.015 N/A No Max < TRV
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Table 5‐14a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of
Detection

(%)

Surface 
Water 

Frequency 
of

Detection
(%)

Polychaete 
Frequency 

of
Detection

(%)

Blue Crab 
Frequency 

of
Detection

(%)

Mummichog 
Frequency 

of
Detection

(%)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)1

Adjusted 
Maximum 
TDI Sum 

Detect Flag

Adjusted 
95% UCL 
TDI Sum 

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard 
Quotient 
(Maximum 
Concen‐
tration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Aldrin 309‐00‐2 21 1.9 7.7 0 0 0.00014 D N/A 0.007 0.02 N/A No Max < TRV
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 95 0.83 85 92 100 0.0065 D N/A 2.14 0.003 N/A No Max < TRV
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 90 21 77 0 100 0.0070 D N/A 2.14 0.0033 N/A No Max < TRV
Dieldrin 60‐57‐1 88 0.83 77 100 100 0.011 D N/A 0.0709 0.15 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 10 0 0 0 0 0.00014 D N/A 10 0.000014 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 9.8 2.2 77 0 46 0.00065 D N/A 10 0.000065 N/A No Max < TRV
Endrin 72‐20‐8 7.3 0 100 63 54 0.0052 D N/A 0.01 0.52 N/A No Max < TRV
Heptachlor 76‐44‐8 24 3.9 15 0 0 0.00028 D N/A 0.28 0.001 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 78 0.83 0 0 0 0.00020 D N/A 0.28 0.00073 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 90 0.55 38 21 4.2 0.0014 D N/A 0.56 0.0025 N/A No Max < TRV
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 27 2.8 0 4.2 0 0.00012 D N/A 0.571 0.0002 N/A No Max < TRV
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 34 5.5 0 4.2 0 0.00012 D N/A 0.571 0.00021 N/A No Max < TRV
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 20 25 0 4.2 0 0.00011 D N/A 0.571 0.0002 N/A No Max < TRV
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 7.3 13 0 4.2 0 0.00012 D N/A 0.571 0.00022 N/A No Max < TRV
Methoxychlor 72‐43‐5 61 0.83 0 0 0 0.0015 D N/A 80 0.000019 N/A No Max < TRV
Mirex 2385‐85‐5 61 2.5 0 0 0 0.00011 D N/A 3.3 0.000033 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 88 8.0 54 100 92 0.0024 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 100 2.8 77 100 92 0.0048 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 39 2.2 15 100 75 0.0039 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 100 33 85 100 100 0.011 D N/A 0.227 0.05 N/A No Max < TRV
Sum DDE SUM_DDE 100 19 46 100 100 0.0063 D N/A 0.227 0.028 N/A No Max < TRV
Sum DDT SUM_DDT 83 6.1 31 75 100 0.0033 D N/A 0.227 0.015 N/A No Max < TRV
Total Chlordane TCHLORDANE 50 26 85 92 100 0.021 D N/A 2.14 0.0099 N/A No Max < TRV
Total DDT TDDT 83 45 62 25 0 0.010 D N/A 0.227 0.045 N/A No Max < TRV

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 100 96 0.0000083 D N/A 1.40E‐05 5.90E‐01 N/A No Max < TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 91 100 100 100 4.4 D 1.2 0.41 11 3 Yes 95% UCL > TRV
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 74 100 100 100 0.000090 D 0.000053 1.40E‐05 6.40E+00 3.80E+00 Yes 95% UCL > TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
FoD > 5%_No TRV = frequency of detection greater than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene mg/kg‐day = milligram per kilogram per day TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TRV = toxicity reference value
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available TEQ = toxic equivalence quotient
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Table 5‐14b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect Flag

Sediment 
Sample 
Count

Surface 
Water 

Maximum 
TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Study Area Metals
Arsenic 7440‐38‐2 1.1E+00 D 41 2.2E‐03 D 362 1.5E+00 D 13 9.1E‐01 D 24
Cadmium 7440‐43‐9 1.5E‐01 D 41 1.1E‐04 D 362 3.4E‐02 D 13 4.3E‐02 D 24
Chromium 7440‐47‐3 8.7E‐01 D 41 1.0E‐03 D 362 2.2E‐01 D 13 2.4E‐01 D 24
Copper 7440‐50‐8 1.7E+01 D 41 8.7E‐03 D 362 2.1E+00 D 13 8.5E+00 D 24
Lead 7439‐92‐1 3.7E+00 D 41 1.6E‐03 D 362 1.7E‐01 D 13 4.2E‐01 D 24
Nickel 7440‐02‐0 1.3E+00 D 41 1.9E‐03 D 362 7.3E‐01 D 13 5.4E‐01 D 24
Selenium 7782‐49‐2 1.5E‐01 D 41 3.5E‐04 D 362 7.1E‐01 D 13 5.1E‐01 D 24
Silver 7440‐22‐4 6.0E‐02 D 41 1.8E‐03 D 362 2.6E‐02 D 13 3.0E‐01 D 24
Zinc 7440‐66‐6 9.5E+00 D 41 6.0E‐03 D 362 1.7E+01 D 13 1.0E+01 D 24

Organometallic Compounds
Methyl mercury 22967‐92‐6 5.2E‐05 D 37 2.3E‐07 D 362 2.4E‐03 D 13 1.0E‐02 D 24

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 3.6E‐02 D 41 1.1E‐05 D 362 4.7E‐03 D 13 2.9E‐03 D 24
2‐Methylnaphthalene 91‐57‐6 1.7E‐02 D 41 1.2E‐05 D 362 4.6E‐03 D 13 3.0E‐03 D 24
Acenaphthene 83‐32‐9 2.4E‐02 D 41 2.0E‐05 D 362 3.5E‐02 D 13 7.2E‐03 D 24
Acenaphthylene 208‐96‐8 1.4E‐02 D 41 2.4E‐06 D 362 3.7E‐03 D 13 7.0E‐04 D 24
Anthracene 120‐12‐7 3.2E‐02 D 41 2.7E‐06 D 362 8.6E‐03 D 13 1.6E‐03 D 24
Benzo(a)anthracene 56‐55‐3 7.1E‐02 D 41 5.3E‐06 D 362 1.7E‐02 D 13 2.2E‐03 D 24
Benzo(a)pyrene 50‐32‐8 6.5E‐02 D 41 4.4E‐06 D 362 8.0E‐03 D 13 1.4E‐03 D 24
Benzo(b)fluoranthene 205‐99‐2 7.0E‐02 D 36 3.8E‐06 D 362 6.0E‐03 D 13 1.5E‐03 D 24
Benzo(g,h,i)perylene 191‐24‐2 3.9E‐02 D 41 3.4E‐06 D 362 5.6E‐03 D 13 1.4E‐03 D 24
Benzo(j,k)fluoranthene BKJFLANTH 5.6E‐02 D 36 3.5E‐06 D 362 7.3E‐03 D 13 1.7E‐03 D 24
Chrysene 218‐01‐9 8.0E‐02 D 41 6.3E‐06 D 362 4.7E‐02 D 13 2.2E‐03 D 24
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 1.14E‐02 D 41 1.28E‐06 D 362 4.49E‐03 D 13 9.21E‐04 D 24
Fluoranthene 206‐44‐0 2.0E‐01 D 41 1.3E‐05 D 362 9.1E‐02 D 13 4.2E‐03 D 24
Fluorene 86‐73‐7 2.4E‐02 D 41 5.8E‐06 D 362 4.0E‐03 D 13 1.6E‐03 D 24
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 4.0E‐02 D 41 2.5E‐06 D 362 4.7E‐03 D 13 1.1E‐03 D 24
Naphthalene 91‐20‐3 2.7E‐02 D 41 4.5E‐05 D 362 4.0E‐03 D 13 3.2E‐03 D 24
Phenanthrene 85‐01‐8 1.7E‐01 D 41 2.1E‐05 D 362 1.0E‐02 D 13 3.7E‐03 D 24
Pyrene 129‐00‐0 1.5E‐01 D 41 1.5E‐05 D 362 8.3E‐02 D 13 3.0E‐03 D 24
Total HPAH (10 of 17) TPAH_17_HM 7.9E‐01 D 41 5.8E‐05 D 362 2.6E‐01 D 13 1.7E‐02 D 24
Total LPAH (7 of 17) TPAH_17_LM 2.8E‐01 D 41 8.3E‐05 D 362 5.1E‐02 D 13 1.5E‐02 D 24
Total PAH (17) TPAH_17 1.1E+00 D 41 1.1E‐04 D 362 3.0E‐01 D 13 2.8E‐02 D 24

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 1.0E‐03 D 41 2.2E‐07 D 362 1.4E‐03 D 13 1.7E‐04 ND 24
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 5.2E‐05 D 41 2.1E‐06 D 362 3.7E‐04 D 13 1.7E‐04 ND 24
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 6.5E‐05 D 41 2.6E‐07 D 362 2.9E‐04 ND 13 1.7E‐04 ND 24
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 2.9E‐03 D 41 1.3E‐06 D 362 3.6E‐03 D 13 2.5E‐03 D 24
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 8.3E‐04 D 41 9.6E‐08 D 362 3.0E‐03 D 13 4.6E‐03 D 24
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 2.1E‐04 D 41 4.0E‐07 D 362 7.6E‐04 D 13 3.8E‐04 D 24
Aldrin 309‐00‐2 4.0E‐06 D 19 8.2E‐07 D 360 3.0E‐04 D 13 1.7E‐04 ND 24
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 9.5E‐04 D 41 1.6E‐07 D 362 1.1E‐02 D 13 6.2E‐04 D 24
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Table 5‐14b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect Flag

Sediment 
Sample 
Count

Surface 
Water 

Maximum 
TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Study Area Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 1.3E‐03 D 41 1.3E‐06 D 362 1.1E‐02 D 13 1.7E‐04 ND 24
Dieldrin 60‐57‐1 4.2E‐04 D 41 1.3E‐07 D 362 1.2E‐02 D 13 1.1E‐03 D 24
Endosulfan, alpha‐ (I) 959‐98‐8 4.1E‐05 D 39 6.2E‐07 ND 362 2.9E‐04 ND 13 1.7E‐04 ND 24
Endosulfan, beta (II) 33213‐65‐9 1.2E‐05 D 41 3.3E‐07 D 362 1.9E‐03 D 13 1.7E‐04 ND 24
Endrin 72‐20‐8 9.2E‐06 D 41 6.2E‐07 ND 362 1.7E‐03 D 13 5.3E‐04 D 24
Heptachlor 76‐44‐8 2.7E‐05 D 41 7.3E‐07 D 362 7.8E‐04 D 13 1.7E‐04 ND 24
Heptachlor epoxide 1024‐57‐3 6.4E‐06 D 41 2.0E‐07 D 362 5.9E‐04 ND 13 3.4E‐04 ND 24
Hexachlorobenzene 118‐74‐1 1.5E‐04 D 41 1.8E‐05 D 362 1.4E‐03 D 13 8.6E‐04 D 24
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 1.0E‐06 D 41 1.7E‐06 D 362 2.9E‐04 ND 13 1.4E‐04 D 24
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 1.5E‐06 D 41 1.1E‐06 D 362 2.9E‐04 ND 13 1.7E‐04 D 24
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 2.6E‐06 D 41 1.2E‐06 D 362 2.9E‐04 ND 13 1.3E‐04 D 24
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 3.7E‐06 D 41 2.8E‐06 D 362 2.9E‐04 ND 13 1.6E‐04 D 24
Methoxychlor 72‐43‐5 5.0E‐04 D 41 1.4E‐07 D 362 2.9E‐03 ND 13 1.7E‐03 ND 24
Mirex 2385‐85‐5 1.0E‐05 D 41 1.3E‐07 D 362 2.9E‐04 ND 13 1.7E‐04 ND 24
Nonachlor, cis‐ 5103‐73‐1 2.3E‐04 D 41 4.4E‐08 D 362 2.0E‐03 D 13 7.0E‐04 D 24
Nonachlor, trans‐ 39765‐80‐5 5.8E‐04 D 41 8.2E‐07 D 362 4.8E‐03 D 13 1.9E‐03 D 24
Oxychlordane 27304‐13‐8 2.8E‐06 D 41 1.7E‐07 D 362 2.2E‐03 D 13 4.5E‐03 D 24
Sum DDD SUM_DDD 3.5E‐04 D 6 1.4E‐06 D 362 5.0E‐03 D 13 2.6E‐03 D 24
Sum DDE SUM_DDE 3.7E‐04 D 6 2.7E‐06 D 362 3.2E‐03 D 13 4.7E‐03 D 24
Sum DDT SUM_DDT 2.8E‐05 D 6 8.4E‐07 D 362 8.9E‐04 D 13 4.4E‐04 D 24
Total Chlordane TCHLORDANE 1.1E‐04 D 6 5.4E‐06 D 362 3.0E‐02 D 13 7.2E‐03 D 24
Total DDT TDDT 3.4E‐04 D 6 4.7E‐06 D 362 9.4E‐03 D 13 4.6E‐03 D 24

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 5.1E‐06 D 37 8.5E‐10 D 123 6.3E‐06 D 13 4.1E‐06 D 24

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 1.1E+00 D 41 8.8E‐06 D 123 8.5E‐01 D 13 1.2E‐01 D 24
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.2E‐05 D 37 1.2E‐09 D 123 1.6E‐04 D 13 4.2E‐05 D 24
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Table 5‐14b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Metals
Arsenic 7440‐38‐2
Cadmium 7440‐43‐9
Chromium 7440‐47‐3
Copper 7440‐50‐8
Lead 7439‐92‐1
Nickel 7440‐02‐0
Selenium 7782‐49‐2
Silver 7440‐22‐4
Zinc 7440‐66‐6

Organometallic Compounds
Methyl mercury 22967‐92‐6

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0
2‐Methylnaphthalene 91‐57‐6
Acenaphthene 83‐32‐9
Acenaphthylene 208‐96‐8
Anthracene 120‐12‐7
Benzo(a)anthracene 56‐55‐3
Benzo(a)pyrene 50‐32‐8
Benzo(b)fluoranthene 205‐99‐2
Benzo(g,h,i)perylene 191‐24‐2
Benzo(j,k)fluoranthene BKJFLANTH
Chrysene 218‐01‐9
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3
Fluoranthene 206‐44‐0
Fluorene 86‐73‐7
Indeno(1,2,3‐c,d)pyrene 193‐39‐5
Naphthalene 91‐20‐3
Phenanthrene 85‐01‐8
Pyrene 129‐00‐0
Total HPAH (10 of 17) TPAH_17_HM
Total LPAH (7 of 17) TPAH_17_LM
Total PAH (17) TPAH_17

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6
2,4'‐DDT (o,p'‐DDT) 789‐02‐6
4,4'‐DDD (p,p'‐DDD) 72‐54‐8
4,4'‐DDE (p,p'‐DDE) 72‐55‐9
4,4'‐DDT (p,p'‐DDT) 50‐29‐3
Aldrin 309‐00‐2
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Polychaete 
TDI Maximum

(0.25 Diet Fraction)

Adjusted Blue Crab 
TDI Maximum

(0.25 Diet Fraction)

Adjusted Mummichog 
TDI Maximum

(0.5 Diet Fraction)

Adjusted Maximum 
TDI Sum 

(mg/kg‐day)

Adjusted 
Maximum TDI 
Sum Detect 

Flag

3.2E‐01 D 24 3.6E‐01 2.3E‐01 1.6E‐01 1.9E+00 D
6.1E‐03 D 24 8.6E‐03 1.1E‐02 3.1E‐03 1.8E‐01 D
2.3E‐01 D 24 5.5E‐02 5.9E‐02 1.1E‐01 1.1E+00 D
1.5E+00 D 24 5.2E‐01 2.1E+00 7.3E‐01 2.1E+01 D
2.6E‐01 D 24 4.2E‐02 1.0E‐01 1.3E‐01 4.0E+00 D
2.7E‐01 D 24 1.8E‐01 1.4E‐01 1.3E‐01 1.7E+00 D
3.3E‐01 D 24 1.8E‐01 1.3E‐01 1.7E‐01 6.2E‐01 D
3.7E‐02 D 24 6.4E‐03 7.4E‐02 1.8E‐02 1.6E‐01 D
1.6E+01 D 24 4.3E+00 2.5E+00 8.1E+00 2.4E+01 D

1.0E‐02 D 24 6.0E‐04 2.6E‐03 5.0E‐03 8.3E‐03 D

1.2E‐02 D 24 1.2E‐03 7.3E‐04 6.0E‐03 4.4E‐02 D
1.0E‐02 D 24 1.2E‐03 7.5E‐04 5.2E‐03 2.4E‐02 D
1.9E‐02 D 24 8.7E‐03 1.8E‐03 9.5E‐03 4.4E‐02 D
8.8E‐04 D 24 9.2E‐04 1.7E‐04 4.4E‐04 1.5E‐02 D
6.6E‐03 D 24 2.1E‐03 4.1E‐04 3.3E‐03 3.8E‐02 D
2.7E‐03 D 24 4.3E‐03 5.6E‐04 1.3E‐03 7.7E‐02 D
1.2E‐03 D 24 2.0E‐03 3.5E‐04 5.9E‐04 6.8E‐02 D
1.5E‐03 D 24 1.5E‐03 3.7E‐04 7.4E‐04 7.3E‐02 D
5.2E‐04 D 24 1.4E‐03 3.6E‐04 2.6E‐04 4.2E‐02 D
6.9E‐04 D 24 1.8E‐03 4.2E‐04 3.4E‐04 5.8E‐02 D
3.2E‐03 D 24 1.2E‐02 5.4E‐04 1.6E‐03 9.3E‐02 D
3.93E‐04 D 24 1.12E‐03 2.30E‐04 1.96E‐04 1.30E‐02 D
8.6E‐03 D 24 2.3E‐02 1.1E‐03 4.3E‐03 2.3E‐01 D
9.8E‐03 D 24 1.0E‐03 4.1E‐04 4.9E‐03 3.0E‐02 D
3.2E‐03 ND 24 1.2E‐03 2.7E‐04 8.1E‐04 4.3E‐02 D
1.9E‐02 D 24 9.9E‐04 8.1E‐04 9.3E‐03 3.8E‐02 D
2.1E‐02 D 24 2.6E‐03 9.3E‐04 1.1E‐02 1.8E‐01 D
7.1E‐03 D 24 2.1E‐02 7.6E‐04 3.5E‐03 1.8E‐01 D
3.1E‐02 D 24 6.6E‐02 4.4E‐03 1.5E‐02 8.7E‐01 D
6.9E‐02 D 24 1.3E‐02 3.7E‐03 3.4E‐02 3.3E‐01 D
7.8E‐02 D 24 7.6E‐02 7.1E‐03 3.9E‐02 1.2E+00 D

3.9E‐04 D 24 3.4E‐04 2.2E‐05 2.0E‐04 1.6E‐03 D
1.6E‐04 ND 24 9.4E‐05 2.2E‐05 4.1E‐05 2.1E‐04 D
1.6E‐04 ND 24 3.7E‐05 2.2E‐05 4.1E‐05 1.6E‐04 D
1.8E‐02 D 24 9.1E‐04 6.3E‐04 9.0E‐03 1.3E‐02 D
7.9E‐03 D 24 7.5E‐04 1.1E‐03 3.9E‐03 6.7E‐03 D
5.8E‐03 D 24 1.9E‐04 9.4E‐05 2.9E‐03 3.4E‐03 D
1.6E‐04 ND 24 7.4E‐05 2.2E‐05 4.1E‐05 1.4E‐04 D
5.4E‐03 D 24 2.6E‐03 1.6E‐04 2.7E‐03 6.5E‐03 D
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Table 5‐14b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2
Dieldrin 60‐57‐1
Endosulfan, alpha‐ (I) 959‐98‐8
Endosulfan, beta (II) 33213‐65‐9
Endrin 72‐20‐8
Heptachlor 76‐44‐8
Heptachlor epoxide 1024‐57‐3
Hexachlorobenzene 118‐74‐1
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9
Methoxychlor 72‐43‐5
Mirex 2385‐85‐5
Nonachlor, cis‐ 5103‐73‐1
Nonachlor, trans‐ 39765‐80‐5
Oxychlordane 27304‐13‐8
Sum DDD SUM_DDD
Sum DDE SUM_DDE
Sum DDT SUM_DDT
Total Chlordane TCHLORDANE
Total DDT TDDT

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Polychaete 
TDI Maximum

(0.25 Diet Fraction)

Adjusted Blue Crab 
TDI Maximum

(0.25 Diet Fraction)

Adjusted Mummichog 
TDI Maximum

(0.5 Diet Fraction)

Adjusted Maximum 
TDI Sum 

(mg/kg‐day)

Adjusted 
Maximum TDI 
Sum Detect 

Flag

6.1E‐03 D 24 2.6E‐03 2.2E‐05 3.0E‐03 7.0E‐03 D
1.4E‐02 D 24 3.0E‐03 2.8E‐04 7.0E‐03 1.1E‐02 D
1.6E‐04 ND 24 3.7E‐05 2.2E‐05 4.1E‐05 1.4E‐04 D
3.0E‐04 D 24 4.6E‐04 2.2E‐05 1.5E‐04 6.5E‐04 D
9.2E‐03 D 24 4.2E‐04 1.3E‐04 4.6E‐03 5.2E‐03 D
1.6E‐04 ND 24 1.9E‐04 2.2E‐05 4.1E‐05 2.8E‐04 D
3.2E‐04 ND 24 7.3E‐05 4.3E‐05 8.1E‐05 2.0E‐04 D
1.4E‐03 D 24 3.4E‐04 2.1E‐04 7.0E‐04 1.4E‐03 D
1.6E‐04 ND 24 3.7E‐05 3.5E‐05 4.1E‐05 1.2E‐04 D
1.6E‐04 ND 24 3.7E‐05 4.2E‐05 4.1E‐05 1.2E‐04 D
1.6E‐04 ND 24 3.7E‐05 3.3E‐05 4.1E‐05 1.1E‐04 D
1.6E‐04 ND 24 3.7E‐05 4.0E‐05 4.1E‐05 1.2E‐04 D
1.6E‐03 ND 24 3.7E‐04 2.2E‐04 4.1E‐04 1.5E‐03 D
1.6E‐04 ND 24 3.7E‐05 2.2E‐05 4.1E‐05 1.1E‐04 D
3.0E‐03 D 24 4.9E‐04 1.7E‐04 1.5E‐03 2.4E‐03 D
5.1E‐03 D 24 1.2E‐03 4.7E‐04 2.5E‐03 4.8E‐03 D
4.4E‐03 D 24 5.6E‐04 1.1E‐03 2.2E‐03 3.9E‐03 D
1.8E‐02 D 24 1.3E‐03 6.5E‐04 9.0E‐03 1.1E‐02 D
8.0E‐03 D 24 8.1E‐04 1.2E‐03 4.0E‐03 6.3E‐03 D
5.9E‐03 D 24 2.2E‐04 1.1E‐04 3.0E‐03 3.3E‐03 D
2.3E‐02 D 24 7.5E‐03 1.8E‐03 1.2E‐02 2.1E‐02 D
2.6E‐02 ND 24 2.3E‐03 1.1E‐03 6.5E‐03 1.0E‐02 D

1.2E‐06 D 24 1.6E‐06 1.0E‐06 5.9E‐07 8.3E‐06 D

6.2E+00 D 24 2.1E‐01 3.1E‐02 3.1E+00 4.4E+00 D
5.2E‐05 D 24 4.1E‐05 1.1E‐05 2.6E‐05 9.0E‐05 D

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 4 of 5

October 2018
181037-01.01



Table 5‐14b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – Maximum Total Daily Intake

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
ND = non‐detect
PAH = polycyclic aromatic hydrocarbon
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 5‐14c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
95% UCL TDI Sediment 95% UCL TDI Type

Surface Water 
95% UCL TDI

Surface Water
95% UCL TDI Type

Polychaete 
95% UCL TDI

Polychaete 
95% UCL TDI Type

Metals
Copper 7440‐50‐8 1.7E+01 Maximum (H‐UCL recommended) 5.0E‐04 95% KM (BCA) UCL 1.3E+00 95% Student's‐t UCL
Lead 7439‐92‐1 1.5E+00 95% Student's‐t UCL 3.2E‐04 95% KM (t) UCL 1.2E‐01 95% Student's‐t UCL
Selenium 7782‐49‐2 2.6E‐02 95% KM (Chebyshev) UCL 1.3E‐04 95% KM (t) UCL 6.4E‐01 95% Student's‐t UCL

Organometallic Compounds
Methyl mercury 22967‐92‐6 1.2E‐05 97.5% KM (Chebyshev) UCL 1.0E‐08 95% KM (BCA) UCL 1.4E‐03 95% KM (t) UCL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong 1.6E‐01 95% Chebyshev (Mean, Sd) UCL 9.2E‐07 95% KM (BCA) UCL 3.0E‐01 95% Adjusted Gamma UCL
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98 1.2E‐05 Maximum (H‐UCL recommended) 1.2E‐10 95% KM (BCA) UCL 7.8E‐05 95% Chebyshev (Mean, Sd) UCL

Study Area
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Table 5‐14c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Metals
Copper 7440‐50‐8
Lead 7439‐92‐1
Selenium 7782‐49‐2

Organometallic Compounds
Methyl mercury 22967‐92‐6

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98

Study Area

Blue Crab 
95% UCL TDI

Blue Crab 
95% UCL TDI Type

Mummichog 
95% UCL TDI 

Mummichog
95% UCL TDI Type

Adjusted 
Polychaete 95% UCL 

TDI 
(0.25 Diet Fraction)

Adjusted
Blue Crab 95% UCL 

TDI 
(0.25 Diet Fraction)

Adjusted 
Mummichog 
95% UCL TDI 

(0.5 Diet Fraction)

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)

6.1E+00 95% Student's‐t UCL 1.2E+00 95% Student's‐t UCL 3.3E‐01 1.5E+00 6.1E‐01 2.0E+01
2.0E‐01 95% Student's‐t UCL 2.0E‐01 95% Chebyshev (Mean, Sd) UCL 3.1E‐02 5.0E‐02 9.9E‐02 1.7E+00
3.5E‐01 95% KM (Percentile Bootstrap) UCL 2.3E‐01 95% Adjusted Gamma UCL 1.6E‐01 8.7E‐02 1.2E‐01 3.9E‐01

4.3E‐03 95% Modified‐t UCL 4.0E‐03 95% Student's‐t UCL 3.6E‐04 1.1E‐03 2.0E‐03 3.5E‐03

7.4E‐02 95% Student's‐t UCL 1.9E+00 95% Chebyshev (Mean, Sd) UCL 7.4E‐02 1.8E‐02 9.7E‐01 1.2E+00
2.8E‐05 95% Student's‐t UCL 2.8E‐05 95% Student's‐t UCL 1.9E‐05 6.9E‐06 1.4E‐05 5.3E‐05
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Table 5‐14c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Green Heron – 95% UCL Total Daily Intake

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐correct accelerated
CAS RN = Chemical Abstracts Service Registry Number
H‐UCL = high upper confidence limit
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
SLERA = Screening Level Ecological Risk Assessment
(t) = Student's‐t
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit
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Table 5‐15a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency
of 

Detection 
(%)

Polychaete 
Frequency 
of Detection 

(%)

Blue Crab 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum 
TDI Sum1 

(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

95% UCL TDI 
Sum  

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study AreaMetals
Arsenic 7440‐38‐2 100 92 100 100 100 1.3 D N/A 2.24 0.57 N/A No Max < TRV
Cadmium 7440‐43‐9 100 3.9 100 100 100 0.12 D N/A 1.47 0.081 N/A No Max < TRV
Chromium 7440‐47‐3 100 9.7 100 100 100 0.74 D N/A 2.66 0.28 N/A No Max < TRV
Copper 7440‐50‐8 100 65 100 100 100 14 D 13 4.05 3.4 3.25 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 21 100 100 100 2.7 D 1.2 1.63 1.6 0.706 No 95% UCL < TRV
Nickel 7440‐02‐0 100 59 100 100 100 1.2 D N/A 6.71 0.18 N/A No Max < TRV
Selenium 7782‐49‐2 90 8.0 100 46 100 0.42 D 0.26 0.29 1.4 0.903 No 95% UCL < TRV
Silver 7440‐22‐4 100 0.83 100 42 17 0.11 D N/A 2.02 0.054 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 100 100 16 D N/A 66.1 0.25 N/A No Max < TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 89 73 92 100 100 0.0056 D N/A 0.0064 0.87 N/A No Max < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 92 50 96 0.029 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 100 71 100 58 88 0.016 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 100 85 100 100 100 0.030 D N/A 32.5 0.00091 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 85 13 50 0.010 D N/A 32.5 0.00031 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 38 38 0.025 D N/A 32.5 0.00078 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 100 69 100 92 58 0.052 D N/A 0.65 0.080 N/A No Max < TRV
Benzo(a)pyrene 50‐32‐8 100 37 100 92 25 0.046 D N/A 33 0.0014 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 100 93 85 50 17 0.049 D N/A 33 0.0015 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 100 77 77 67 25 0.028 D N/A 33 0.00085 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 100 66 100 92 29 0.039 D N/A 33 0.0012 N/A No Max < TRV
Chrysene 218‐01‐9 100 95 100 67 42 0.063 D N/A 33 0.0019 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 100 6.9 54 29 4.2 0.0087 D N/A 33 0.00026 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 100 71 46 0.15 D N/A 33 0.0047 N/A No Max < TRV
Fluorene 86‐73‐7 100 51 100 46 71 0.020 D N/A 32.5 0.00062 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 100 58 62 63 0 0.029 D N/A 33 0.00087 N/A No Max < TRV
Naphthalene 91‐20‐3 100 74 100 88 100 0.026 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 100 80 100 8.3 42 0.12 D N/A 32.5 0.0037 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 71 42 0.12 D N/A 33 0.0036 N/A No Max < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 100 42 29 0.59 D N/A 33 0.018 N/A No Max < TRV
Total LPAH (7 of 17) TPAH_17_LM 100 64 100 42 67 0.22 D N/A 32.5 0.0069 N/A No Max < TRV
Total PAH (17) TPAH_17 100 86 100 29 50 0.80 D N/A 32.5 0.025 N/A No Max < TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 98 30 77 0 29 0.0011 D N/A 0.227 0.0047 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 88 19 23 0 0 0.00014 D N/A 0.227 0.00062 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 10 1.1 0 0 0 0.00011 D N/A 0.227 0.00049 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 100 6.1 85 100 100 0.0090 D N/A 0.227 0.040 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 100 0.28 46 100 100 0.0045 D N/A 0.227 0.020 N/A No Max < TRV
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 49 5.0 31 75 100 0.0023 D N/A 0.227 0.010 N/A No Max < TRV
Aldrin 309‐00‐2 21 1.9 7.7 0 0 0.000095 D N/A 0.007 0.014 N/A No Max < TRV
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Table 5‐15a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency
of 

Detection 
(%)

Polychaete 
Frequency 
of Detection 

(%)

Blue Crab 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum 
TDI Sum1 

(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

95% UCL TDI 
Sum  

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 95 0.83 85 92 100 0.0044 D N/A 2.14 0.0020 N/A No Max < TRV
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 90 21 77 0 100 0.0047 D N/A 2.14 0.0022 N/A No Max < TRV
Dieldrin 60‐57‐1 88 0.83 77 100 100 0.0072 D N/A 0.0709 0.10 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 10 0 0 0 0 0.000094 D N/A 10 0.0000094 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 10 2.2 77 0 46 0.00044 D N/A 10 0.000044 N/A No Max < TRV
Endrin 72‐20‐8 7 0 100 63 54 0.0035 D N/A 0.01 0.35 N/A No Max < TRV
Heptachlor 76‐44‐8 24 3.9 15 0 0 0.00019 D N/A 0.28 0.00068 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 78 0.83 0 0 0 0.00014 D N/A 0.28 0.00049 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 90 0.55 38 21 4 0.00096 D N/A 0.56 0.0017 N/A No Max < TRV
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 27 2.8 0 4.2 0 0.000078 D N/A 0.571 0.00014 N/A No Max < TRV
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 34 5.5 0 4.2 0 0.000082 D N/A 0.571 0.00014 N/A No Max < TRV
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 20 25 0 4.2 0 0.000077 D N/A 0.571 0.00013 N/A No Max < TRV
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 7 13 0 4.2 0 0.000083 D N/A 0.571 0.00015 N/A No Max < TRV
Methoxychlor 72‐43‐5 61 0.83 0 0 0 0.0010 D N/A 80 0.000013 N/A No Max < TRV
Mirex 2385‐85‐5 61 2.5 0 0 0 0.000074 D N/A 3.3 0.000022 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 88 8.0 54 100 92 0.0016 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 100 2.8 77 100 92 0.0032 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 39 2.2 15 100 75 0.0026 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 100 33 85 100 100 0.0076 D N/A 0.227 0.034 N/A No Max < TRV
Sum DDE SUM_DDE 100 19 46 100 100 0.0043 D N/A 0.227 0.019 N/A No Max < TRV
Sum DDT SUM_DDT 83 6.1 31 75 100 0.0022 D N/A 0.227 0.0099 N/A No Max < TRV
Total Chlordane TCHLORDANE 50 26 85 92 100 0.014 D N/A 2.14 0.0067 N/A No Max < TRV
Total DDT TDDT 83 45 62 25 0 0.0069 D N/A 0.227 0.031 N/A No Max < TRV

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 100 96 0.0000056 D N/A 1.40E‐05 0.40 N/A No Max < TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 91 100 100 100 3.0 D 0.82 0.41 7.3 2.0 Yes 95% UCL > TRV
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 74 100 100 100 0.000060 D 0.000027 1.40E‐05 4.3 1.9 Yes 95% UCL > TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = exposure point concentration less than the screening level
95% UCL > TRV = exposure point concentration greater than the screening level
FoD > 5%_No TRV = frequency of detection greater than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the screening level

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene mg/kg‐day = milligram per kilogram per day TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TRV = toxicity reference value
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not applicable TEQ = toxic equivalence quotient
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Table 5‐15b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Study Area Metals
Arsenic 7440‐38‐2 7.7E‐01 D 41 1.5E‐03 D 362 9.8E‐01 D 13 6.1E‐01 D 24
Cadmium 7440‐43‐9 1.0E‐01 D 41 7.3E‐05 D 362 2.3E‐02 D 13 2.9E‐02 D 24
Chromium 7440‐47‐3 5.8E‐01 D 41 6.9E‐04 D 362 1.5E‐01 D 13 1.6E‐01 D 24
Copper 7440‐50‐8 1.2E+01 D 41 6.0E‐03 D 362 1.4E+00 D 13 5.7E+00 D 24
Lead 7439‐92‐1 2.5E+00 D 41 1.1E‐03 D 362 1.1E‐01 D 13 2.8E‐01 D 24
Nickel 7440‐02‐0 8.7E‐01 D 41 1.3E‐03 D 362 4.9E‐01 D 13 3.7E‐01 D 24
Selenium 7782‐49‐2 1.0E‐01 D 41 2.4E‐04 D 362 4.8E‐01 D 13 3.4E‐01 D 24
Silver 7440‐22‐4 4.0E‐02 D 41 1.3E‐03 D 362 1.7E‐02 D 13 2.0E‐01 D 24
Zinc 7440‐66‐6 6.4E+00 D 41 4.1E‐03 D 362 1.1E+01 D 13 6.8E+00 D 24

Organometallic Compounds
Methyl mercury 22967‐92‐6 3.5E‐05 D 37 1.6E‐07 D 362 1.6E‐03 D 13 6.9E‐03 D 24

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 2.4E‐02 D 41 7.3E‐06 D 362 3.1E‐03 D 13 2.0E‐03 D 24
2‐Methylnaphthalene 91‐57‐6 1.2E‐02 D 41 8.5E‐06 D 362 3.1E‐03 D 13 2.0E‐03 D 24
Acenaphthene 83‐32‐9 1.6E‐02 D 41 1.4E‐05 D 362 2.3E‐02 D 13 4.8E‐03 D 24
Acenaphthylene 208‐96‐8 9.1E‐03 D 41 1.6E‐06 D 362 2.5E‐03 D 13 4.7E‐04 D 24
Anthracene 120‐12‐7 2.1E‐02 D 41 1.8E‐06 D 362 5.8E‐03 D 13 1.1E‐03 D 24
Benzo(a)anthracene 56‐55‐3 4.8E‐02 D 41 3.7E‐06 D 362 1.2E‐02 D 13 1.5E‐03 D 24
Benzo(a)pyrene 50‐32‐8 4.4E‐02 D 41 3.1E‐06 D 362 5.4E‐03 D 13 9.4E‐04 D 24
Benzo(b)fluoranthene 205‐99‐2 4.7E‐02 D 36 2.6E‐06 D 362 4.0E‐03 D 13 9.9E‐04 D 24
Benzo(g,h,i)perylene 191‐24‐2 2.7E‐02 D 41 2.4E‐06 D 362 3.8E‐03 D 13 9.6E‐04 D 24
Benzo(j,k)fluoranthene BKJFLANTH 3.7E‐02 D 36 2.4E‐06 D 362 4.9E‐03 D 13 1.1E‐03 D 24
Chrysene 218‐01‐9 5.4E‐02 D 41 4.3E‐06 D 362 3.1E‐02 D 13 1.4E‐03 D 24
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 7.68E‐03 D 41 8.78E‐07 D 362 3.02E‐03 D 13 6.20E‐04 D 24
Fluoranthene 206‐44‐0 1.4E‐01 D 41 9.0E‐06 D 362 6.1E‐02 D 13 2.8E‐03 D 24
Fluorene 86‐73‐7 1.6E‐02 D 41 4.0E‐06 D 362 2.7E‐03 D 13 1.1E‐03 D 24
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 2.7E‐02 D 41 1.7E‐06 D 362 3.1E‐03 D 13 7.3E‐04 D 24
Naphthalene 91‐20‐3 1.8E‐02 D 41 3.1E‐05 D 362 2.7E‐03 D 13 2.2E‐03 D 24
Phenanthrene 85‐01‐8 1.1E‐01 D 41 1.4E‐05 D 362 7.1E‐03 D 13 2.5E‐03 D 24
Pyrene 129‐00‐0 1.0E‐01 D 41 1.0E‐05 D 362 5.6E‐02 D 13 2.0E‐03 D 24
Total HPAH (10 of 17) TPAH_17_HM 5.3E‐01 D 41 4.0E‐05 D 362 1.8E‐01 D 13 1.2E‐02 D 24
Total LPAH (7 of 17) TPAH_17_LM 1.9E‐01 D 41 5.7E‐05 D 362 3.5E‐02 D 13 1.0E‐02 D 24
Total PAH (17) TPAH_17 7.2E‐01 D 41 7.7E‐05 D 362 2.1E‐01 D 13 1.9E‐02 D 24

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 7.0E‐04 D 41 1.5E‐07 D 362 9.3E‐04 D 13 1.2E‐04 ND 24
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 3.5E‐05 D 41 1.5E‐06 D 362 2.5E‐04 D 13 1.2E‐04 ND 24
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 4.4E‐05 D 41 1.8E‐07 D 362 2.0E‐04 ND 13 1.2E‐04 ND 24
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 2.0E‐03 D 41 8.8E‐07 D 362 2.4E‐03 D 13 1.7E‐03 D 24
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 5.6E‐04 D 41 6.6E‐08 D 362 2.0E‐03 D 13 3.1E‐03 D 24
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 1.4E‐04 D 41 2.8E‐07 D 362 5.1E‐04 D 13 2.5E‐04 D 24
Aldrin 309‐00‐2 2.7E‐06 D 19 5.6E‐07 D 360 2.0E‐04 D 13 1.2E‐04 ND 24
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Table 5‐15b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Polychaete 
Maximum TDI

Polychaete 
Detect Flag

Polychaete 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 6.4E‐04 D 41 1.1E‐07 D 362 7.1E‐03 D 13 4.2E‐04 D 24
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 8.9E‐04 D 41 9.2E‐07 D 362 7.1E‐03 D 13 1.2E‐04 ND 24
Dieldrin 60‐57‐1 2.8E‐04 D 41 8.8E‐08 D 362 8.0E‐03 D 13 7.5E‐04 D 24
Endosulfan, alpha‐ (I) 959‐98‐8 2.7E‐05 D 39 4.3E‐07 ND 362 2.0E‐04 ND 13 1.2E‐04 ND 24
Endosulfan, beta (II) 33213‐65‐9 8.0E‐06 D 41 2.2E‐07 D 362 1.2E‐03 D 13 1.2E‐04 ND 24
Endrin 72‐20‐8 6.2E‐06 D 41 4.3E‐07 ND 362 1.1E‐03 D 13 3.6E‐04 D 24
Heptachlor 76‐44‐8 1.8E‐05 D 41 5.0E‐07 D 362 5.2E‐04 D 13 1.2E‐04 ND 24
Heptachlor epoxide 1024‐57‐3 4.3E‐06 D 41 1.4E‐07 D 362 4.0E‐04 ND 13 2.3E‐04 ND 24
Hexachlorobenzene 118‐74‐1 1.0E‐04 D 41 1.3E‐05 D 362 9.2E‐04 D 13 5.8E‐04 D 24
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 7.0E‐07 D 41 1.2E‐06 D 362 2.0E‐04 ND 13 9.5E‐05 D 24
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 1.0E‐06 D 41 7.3E‐07 D 362 2.0E‐04 ND 13 1.1E‐04 D 24
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 1.7E‐06 D 41 7.9E‐07 D 362 2.0E‐04 ND 13 8.8E‐05 D 24
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 2.5E‐06 D 41 1.9E‐06 D 362 2.0E‐04 ND 13 1.1E‐04 D 24
Methoxychlor 72‐43‐5 3.4E‐04 D 41 9.9E‐08 D 362 2.0E‐03 ND 13 1.2E‐03 ND 24
Mirex 2385‐85‐5 7.0E‐06 D 41 9.2E‐08 D 362 2.0E‐04 ND 13 1.2E‐04 ND 24
Nonachlor, cis‐ 5103‐73‐1 1.6E‐04 D 41 3.0E‐08 D 362 1.3E‐03 D 13 4.7E‐04 D 24
Nonachlor, trans‐ 39765‐80‐5 3.9E‐04 D 41 5.6E‐07 D 362 3.3E‐03 D 13 1.3E‐03 D 24
Oxychlordane 27304‐13‐8 1.9E‐06 D 41 1.2E‐07 D 362 1.5E‐03 D 13 3.0E‐03 D 24
Sum DDD SUM_DDD 2.4E‐04 D 6 9.9E‐07 D 362 3.4E‐03 D 13 1.8E‐03 D 24
Sum DDE SUM_DDE 2.5E‐04 D 6 1.8E‐06 D 362 2.2E‐03 D 13 3.1E‐03 D 24
Sum DDT SUM_DDT 1.9E‐05 D 6 5.7E‐07 D 362 6.0E‐04 D 13 3.0E‐04 D 24
Total Chlordane TCHLORDANE 7.3E‐05 D 6 3.7E‐06 D 362 2.0E‐02 D 13 4.9E‐03 D 24
Total DDT TDDT 2.3E‐04 D 6 3.2E‐06 D 362 6.3E‐03 D 13 3.1E‐03 D 24

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 3.4E‐06 D 37 5.8E‐10 D 123 4.3E‐06 D 13 2.8E‐06 D 24

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 7.3E‐01 D 41 6.0E‐06 D 123 5.7E‐01 D 13 8.3E‐02 D 24
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 8.4E‐06 D 37 8.1E‐10 D 123 1.1E‐04 D 13 2.8E‐05 D 24
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Table 5‐15b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Metals
Arsenic 7440‐38‐2
Cadmium 7440‐43‐9
Chromium 7440‐47‐3
Copper 7440‐50‐8
Lead 7439‐92‐1
Nickel 7440‐02‐0
Selenium 7782‐49‐2
Silver 7440‐22‐4
Zinc 7440‐66‐6

Organometallic Compounds
Methyl mercury 22967‐92‐6

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0
2‐Methylnaphthalene 91‐57‐6
Acenaphthene 83‐32‐9
Acenaphthylene 208‐96‐8
Anthracene 120‐12‐7
Benzo(a)anthracene 56‐55‐3
Benzo(a)pyrene 50‐32‐8
Benzo(b)fluoranthene 205‐99‐2
Benzo(g,h,i)perylene 191‐24‐2
Benzo(j,k)fluoranthene BKJFLANTH
Chrysene 218‐01‐9
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3
Fluoranthene 206‐44‐0
Fluorene 86‐73‐7
Indeno(1,2,3‐c,d)pyrene 193‐39‐5
Naphthalene 91‐20‐3
Phenanthrene 85‐01‐8
Pyrene 129‐00‐0
Total HPAH (10 of 17) TPAH_17_HM
Total LPAH (7 of 17) TPAH_17_LM
Total PAH (17) TPAH_17

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6
2,4'‐DDT (o,p'‐DDT) 789‐02‐6
4,4'‐DDD (p,p'‐DDD) 72‐54‐8
4,4'‐DDE (p,p'‐DDE) 72‐55‐9
4,4'‐DDT (p,p'‐DDT) 50‐29‐3
Aldrin 309‐00‐2

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Polychaete 
TDI Maximum 

(0.25 Diet Fraction)

Adjusted Blue Crab 
TDI Maximum 

(0.25 Diet Fraction)

Adjusted 
Mummichog TDI 

Maximum (0.5 Diet 
Fraction)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

2.2E‐01 D 24 2.5E‐01 1.5E‐01 1.1E‐01 1.3E+00 D
4.1E‐03 D 24 5.8E‐03 7.3E‐03 2.1E‐03 1.2E‐01 D
1.5E‐01 D 24 3.7E‐02 4.0E‐02 7.7E‐02 7.4E‐01 D
9.8E‐01 D 24 3.5E‐01 1.4E+00 4.9E‐01 1.4E+01 D
1.8E‐01 D 24 2.9E‐02 7.0E‐02 8.8E‐02 2.7E+00 D
1.8E‐01 D 24 1.2E‐01 9.2E‐02 9.0E‐02 1.2E+00 D
2.2E‐01 D 24 1.2E‐01 8.5E‐02 1.1E‐01 4.2E‐01 D
2.5E‐02 D 24 4.3E‐03 5.0E‐02 1.2E‐02 1.1E‐01 D
1.1E+01 D 24 2.9E+00 1.7E+00 5.4E+00 1.6E+01 D

6.8E‐03 D 24 4.0E‐04 1.7E‐03 3.4E‐03 5.6E‐03 D

8.1E‐03 D 24 7.8E‐04 4.9E‐04 4.0E‐03 2.9E‐02 D
7.0E‐03 D 24 7.8E‐04 5.0E‐04 3.5E‐03 1.6E‐02 D
1.3E‐02 D 24 5.9E‐03 1.2E‐03 6.4E‐03 3.0E‐02 D
6.0E‐04 D 24 6.2E‐04 1.2E‐04 3.0E‐04 1.0E‐02 D
4.4E‐03 D 24 1.4E‐03 2.7E‐04 2.2E‐03 2.5E‐02 D
1.8E‐03 D 24 2.9E‐03 3.8E‐04 9.0E‐04 5.2E‐02 D
7.9E‐04 D 24 1.4E‐03 2.4E‐04 4.0E‐04 4.6E‐02 D
1.0E‐03 D 24 1.0E‐03 2.5E‐04 5.0E‐04 4.9E‐02 D
3.5E‐04 D 24 9.4E‐04 2.4E‐04 1.8E‐04 2.8E‐02 D
4.6E‐04 D 24 1.2E‐03 2.8E‐04 2.3E‐04 3.9E‐02 D
2.2E‐03 D 24 7.8E‐03 3.6E‐04 1.1E‐03 6.3E‐02 D
2.64E‐04 D 24 7.55E‐04 1.55E‐04 1.32E‐04 8.72E‐03 D
5.8E‐03 D 24 1.5E‐02 7.1E‐04 2.9E‐03 1.5E‐01 D
6.6E‐03 D 24 6.7E‐04 2.7E‐04 3.3E‐03 2.0E‐02 D
2.2E‐03 ND 24 7.9E‐04 1.8E‐04 5.5E‐04 2.9E‐02 D
1.3E‐02 D 24 6.7E‐04 5.4E‐04 6.3E‐03 2.6E‐02 D
1.4E‐02 D 24 1.8E‐03 6.3E‐04 7.2E‐03 1.2E‐01 D
4.8E‐03 D 24 1.4E‐02 5.1E‐04 2.4E‐03 1.2E‐01 D
2.1E‐02 D 24 4.4E‐02 2.9E‐03 1.0E‐02 5.9E‐01 D
4.6E‐02 D 24 8.7E‐03 2.5E‐03 2.3E‐02 2.2E‐01 D
5.2E‐02 D 24 5.1E‐02 4.7E‐03 2.6E‐02 8.0E‐01 D

2.7E‐04 D 24 2.3E‐04 1.4E‐05 1.3E‐04 1.1E‐03 D
1.1E‐04 ND 24 6.3E‐05 1.4E‐05 2.7E‐05 1.4E‐04 D
1.1E‐04 ND 24 2.5E‐05 1.4E‐05 2.7E‐05 1.1E‐04 D
1.2E‐02 D 24 6.1E‐04 4.3E‐04 6.0E‐03 9.0E‐03 D
5.3E‐03 D 24 5.1E‐04 7.7E‐04 2.7E‐03 4.5E‐03 D
3.9E‐03 D 24 1.3E‐04 6.4E‐05 2.0E‐03 2.3E‐03 D
1.1E‐04 ND 24 5.0E‐05 1.4E‐05 2.7E‐05 9.5E‐05 D
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Table 5‐15b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2
Dieldrin 60‐57‐1
Endosulfan, alpha‐ (I) 959‐98‐8
Endosulfan, beta (II) 33213‐65‐9
Endrin 72‐20‐8
Heptachlor 76‐44‐8
Heptachlor epoxide 1024‐57‐3
Hexachlorobenzene 118‐74‐1
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9
Methoxychlor 72‐43‐5
Mirex 2385‐85‐5
Nonachlor, cis‐ 5103‐73‐1
Nonachlor, trans‐ 39765‐80‐5
Oxychlordane 27304‐13‐8
Sum DDD SUM_DDD
Sum DDE SUM_DDE
Sum DDT SUM_DDT
Total Chlordane TCHLORDANE
Total DDT TDDT

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Polychaete 
TDI Maximum 

(0.25 Diet Fraction)

Adjusted Blue Crab 
TDI Maximum 

(0.25 Diet Fraction)

Adjusted 
Mummichog TDI 

Maximum (0.5 Diet 
Fraction)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

3.7E‐03 D 24 1.8E‐03 1.0E‐04 1.8E‐03 4.4E‐03 D
4.1E‐03 D 24 1.8E‐03 1.4E‐05 2.0E‐03 4.7E‐03 D
9.4E‐03 D 24 2.0E‐03 1.9E‐04 4.7E‐03 7.2E‐03 D
1.1E‐04 ND 24 2.5E‐05 1.4E‐05 2.7E‐05 9.4E‐05 D
2.0E‐04 D 24 3.1E‐04 1.4E‐05 1.0E‐04 4.4E‐04 D
6.2E‐03 D 24 2.8E‐04 8.9E‐05 3.1E‐03 3.5E‐03 D
1.1E‐04 ND 24 1.3E‐04 1.4E‐05 2.7E‐05 1.9E‐04 D
2.2E‐04 ND 24 4.9E‐05 2.9E‐05 5.5E‐05 1.4E‐04 D
9.4E‐04 D 24 2.3E‐04 1.4E‐04 4.7E‐04 9.6E‐04 D
1.1E‐04 ND 24 2.5E‐05 2.4E‐05 2.7E‐05 7.8E‐05 D
1.1E‐04 ND 24 2.5E‐05 2.8E‐05 2.7E‐05 8.2E‐05 D
1.1E‐04 ND 24 2.5E‐05 2.2E‐05 2.7E‐05 7.7E‐05 D
1.1E‐04 ND 24 2.5E‐05 2.7E‐05 2.7E‐05 8.3E‐05 D
1.1E‐03 ND 24 2.5E‐04 1.4E‐04 2.7E‐04 1.0E‐03 D
1.1E‐04 ND 24 2.5E‐05 1.4E‐05 2.7E‐05 7.4E‐05 D
2.0E‐03 D 24 3.3E‐04 1.2E‐04 1.0E‐03 1.6E‐03 D
3.4E‐03 D 24 8.2E‐04 3.2E‐04 1.7E‐03 3.2E‐03 D
2.9E‐03 D 24 3.7E‐04 7.5E‐04 1.5E‐03 2.6E‐03 D
1.2E‐02 D 24 8.4E‐04 4.4E‐04 6.1E‐03 7.6E‐03 D
5.4E‐03 D 24 5.4E‐04 7.8E‐04 2.7E‐03 4.3E‐03 D
4.0E‐03 D 24 1.5E‐04 7.4E‐05 2.0E‐03 2.2E‐03 D
1.6E‐02 D 24 5.1E‐03 1.2E‐03 7.9E‐03 1.4E‐02 D
1.7E‐02 ND 24 1.6E‐03 7.7E‐04 4.4E‐03 6.9E‐03 D

8.0E‐07 D 24 1.1E‐06 7.0E‐07 4.0E‐07 5.6E‐06 D

4.2E+00 D 24 1.4E‐01 2.1E‐02 2.1E+00 3.0E+00 D
3.5E‐05 D 24 2.7E‐05 7.1E‐06 1.7E‐05 6.0E‐05 D
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Table 5‐15b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – Maximum Total Daily Intake

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
ND = non‐detect
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 5‐15c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – 95% UCL Total Daily Intake

Exposure 
Point CAS RN

Sediment 
95% UCL 

TDI Sediment 95% UCL TDI Type

Surface 
Water 

95% UCL TDI
Surface Water 95% UCL TDI 

Type
Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

Metals
Copper 7440‐50‐8 1.2E+01 Maximum (H‐UCL recommended) 3.5E‐04 95% KM (BCA) UCL 8.8E‐01 95% Student's‐t UCL
Lead 7439‐92‐1 1.0E+00 95% Student's‐t UCL 2.2E‐04 95% KM (% Bootstrap) UCL 8.3E‐02 95% Student's‐t UCL
Selenium 7782‐49‐2 1.7E‐02 95% KM (Chebyshev) UCL 8.8E‐05 95% KM (t) UCL 4.3E‐01 95% Student's‐t UCL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong 1.1E‐01 95% Chebyshev (Mean, Sd) UCL 6.3E‐07 95% KM (BCA) UCL 2.0E‐01 95% Adjusted Gamma UCL
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98 8.4E‐06 Maximum (H‐UCL recommended) 8.2E‐11 95% KM (BCA) UCL 1.9E‐05 95% Student's‐t UCL

Chemical
Study Area
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Table 5‐15c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – 95% UCL Total Daily Intake

Exposure 
Point CAS RN

Metals
Copper 7440‐50‐8
Lead 7439‐92‐1
Selenium 7782‐49‐2

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98

Chemical
Study Area

Blue Crab 
95% UCL 

TDI Blue Crab 95% UCL TDI Type
Mummichog 
95% UCL TDI  Mummichog 95% UCL TDI Type

Adjusted 
Polychaete 
95% UCL TDI 
(0.25 Diet 
Fraction)

Adjusted Blue 
Crab 95% UCL 
TDI (0.25 Diet 
Fraction)

Adjusted 
Mummichog 
95% UCL TDI 
(0.5 Diet 
Fraction)

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)

4.1E+00 95% Student's‐t UCL 8.1E‐01 95% Student's‐t UCL 2.2E‐01 1.0E+00 4.1E‐01 1.3E+01
1.4E‐01 95% Student's‐t UCL 1.3E‐01 95% Chebyshev (Mean, Sd) UCL 2.1E‐02 3.4E‐02 6.6E‐02 1.2E+00
2.3E‐01 95% KM (Percentile Bootstrap) UCL 1.6E‐01 95% Adjusted Gamma UCL 1.1E‐01 5.8E‐02 7.9E‐02 2.6E‐01

5.0E‐02 95% Student's‐t UCL 1.3E+00 95% Chebyshev (Mean, Sd) UCL 5.0E‐02 1.2E‐02 6.6E‐01 8.2E‐01
1.9E‐05 95% Student's‐t UCL 1.9E‐05 95% Student's‐t UCL 4.7E‐06 4.7E‐06 9.3E‐06 2.7E‐05
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Table 5‐15c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Black‐crowned Night Heron – 95% UCL Total Daily Intake

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
H‐UCL = high upper confidence limit
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
SLERA = Screening Level Ecological Risk Assessment
(t) = Student's‐t
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit
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Table 5‐16a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency 
of 

Detection 
(%)

Atlantic 
Menhaden 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)1

Adjusted 
Maximum TDI 
Sum Detect 

Flag

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)1,2

TRV 
(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 100 0.45 D N/A 2.24 0.20 N/A No Max < TRV
Cadmium 7440‐43‐9 100 3.9 100 100 0.15 D N/A 1.47 0.10 N/A No Max < TRV
Chromium 7440‐47‐3 100 9.7 100 100 1.4 D N/A 2.66 0.52 N/A No Max < TRV
Copper 7440‐50‐8 100 65 100 100 20 D 1.6 4.05 4.8 0.4 No 95% UCL < TRV
Lead 7439‐92‐1 100 21 100 100 1.9 D 0.46 1.63 1.2 0.29 No 95% UCL < TRV
Nickel 7440‐02‐0 100 59 100 100 2.5 D N/A 6.71 0.38 N/A No Max < TRV
Selenium 7782‐49‐2 96 8.0 96 100 0.21 D N/A 0.29 0.73 N/A No Max < TRV
Silver 7440‐22‐4 100 0.83 0 17 0.039 D N/A 2.02 0.019 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 100 14 D N/A 66.1 0.21 N/A No Max < TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 88 73 100 100 0.0053 D N/A 0.0064 0.83 N/A No Max < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 100 96 0.014 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 99 71 100 88 0.099 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 99 85 100 100 0.045 D N/A 32.5 0.0014 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 100 50 0.0086 D N/A 32.5 0.00026 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 38 0.026 D N/A 32.5 0.00082 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 98 69 100 58 0.033 D N/A 0.65 0.051 N/A No Max < TRV
Benzo(a)pyrene 50‐32‐8 98 37 100 25 0.029 D N/A 33 0.00089 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 98 93 96 17 0.017 D N/A 33 0.00051 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 98 77 42 25 0.014 D N/A 33 0.00044 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 92 66 50 29 0.017 D N/A 33 0.00051 N/A No Max < TRV
Chrysene 218‐01‐9 98 95 54 42 0.032 D N/A 33 0.00098 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 95 6.9 46 4.2 0.0052 D N/A 33 0.00016 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 63 46 0.064 D N/A 33 0.0019 N/A No Max < TRV
Fluorene 86‐73‐7 96 51 100 71 0.027 D N/A 32.5 0.00084 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 98 58 42 0 0.015 D N/A 33 0.00045 N/A No Max < TRV
Naphthalene 91‐20‐3 98 74 100 100 0.23 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 95 80 100 42 0.10 D N/A 32.5 0.0032 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 42 0.073 D N/A 33 0.0022 N/A No Max < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 46 29 0.29 D N/A 33 0.0087 N/A No Max < TRV
Total LPAH (7 of 17) TPAH_17_LM 97 64 100 67 0.47 D N/A 32.5 0.014 N/A No Max < TRV
Total PAH (17) TPAH_17 99 86 100 50 0.66 D N/A 32.5 0.020 N/A No Max < TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 82 30 100 29 0.00079 D N/A 0.227 0.0035 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 87 19 83 0 0.0011 D N/A 0.227 0.0047 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 17 1.1 50 0 0.00097 D N/A 0.227 0.0043 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 95 6.1 100 100 0.0069 D N/A 0.227 0.030 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 98 0.28 100 100 0.0045 D N/A 0.227 0.020 N/A No Max < TRV
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Table 5‐16a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency 
of 

Detection 
(%)

Atlantic 
Menhaden 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)1

Adjusted 
Maximum TDI 
Sum Detect 

Flag

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)1,2

TRV 
(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area 4,4'‐DDT (p,p'‐DDT) 50‐29‐3 67 5 100 100 0.0023 D N/A 0.227 0.0099 N/A No Max < TRV
Aldrin 309‐00‐2 36 1.9 0 0 0.00012 D N/A 0.007 0.017 N/A No Max < TRV
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 88 0.83 100 100 0.0030 D N/A 2.14 0.0014 N/A No Max < TRV
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 74 21 100 100 0.0039 D N/A 2.14 0.0018 N/A No Max < TRV
Dieldrin 60‐57‐1 83 0.83 100 100 0.0090 D N/A 0.0709 0.13 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 8 0 0 0 0.000086 D N/A 10 0.0000086 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 16 2.2 29 46 0.00020 D N/A 10 0.000020 N/A No Max < TRV
Endrin 72‐20‐8 26 0 0 54 0.0026 D N/A 0.01 0.26 N/A No Max < TRV
Heptachlor 76‐44‐8 23 3.9 0 0 0.00010 D N/A 0.28 0.00037 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 73 0.83 0 0 0.00015 D N/A 0.28 0.00053 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 58 0.55 29 4 0.00078 D N/A 0.56 0.0014 N/A No Max < TRV
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 41 2.8 63 0 0.00011 D N/A 0.571 0.00020 N/A No Max < TRV
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 36 5.5 0 0 0.00012 D N/A 0.571 0.00020 N/A No Max < TRV
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 25 25 0 0 0.00012 D N/A 0.571 0.00021 N/A No Max < TRV
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 14 13 0 0 0.000091 D N/A 0.571 0.00016 N/A No Max < TRV
Methoxychlor 72‐43‐5 38 0.83 0 0 0.00058 D N/A 80 0.0000072 N/A No Max < TRV
Mirex 2385‐85‐5 56 2.5 0 0 0.000052 D N/A 3.3 0.000016 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 82 8 100 92 0.0013 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 91 2.8 100 92 0.0037 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 32 2.2 71 75 0.0018 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 91 33 100 100 0.0070 D N/A 0.227 0.031 N/A No Max < TRV
Sum DDE SUM_DDE 96 19 100 100 0.0047 D N/A 0.227 0.021 N/A No Max < TRV
Sum DDT SUM_DDT 84 6.1 100 100 0.0025 D N/A 0.227 0.011 N/A No Max < TRV
Total Chlordane TCHLORDANE 74 26 100 100 0.014 D N/A 2.14 0.0065 N/A No Max < TRV
Total DDT TDDT 75 45 96 0 0.0083 D N/A 0.227 0.037 N/A No Max < TRV

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 96 0.0000017 D N/A 0.000014 0.12 N/A No Max < TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 99 91 100 100 2.1 D 0.60 0.41 5.1 1.5 Yes 95% UCL > TRV
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 74 100 100 0.000027 D 0.000013 0.000014 1.9 0.90 No 95% UCL < TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = exposure point concentration less than the screening level
95% UCL > TRV = exposure point concentration greater than the screening level
FoD < 5%_No TRV = frequency of detection less than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the screening level

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane mg/kg‐day = milligram per kilogram per day SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TEQ = toxic equivalence quotient
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available TRV = toxicity reference value
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Table 5‐16b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 

Detect Flag

Surface 
Water 
Count

Atlantic 
Menhaden 

Maximum TDI

Atlantic 
Menhaden 
Detect Flag

Atlantic 
Menhaden 

Sample Count
Study Area Metals

Arsenic 7440‐38‐2 2.0E‐01 D 366 1.2E‐03 D 362 3.2E‐01 D 24
Cadmium 7440‐43‐9 1.3E‐01 D 366 5.7E‐05 D 362 4.4E‐02 D 24
Chromium 7440‐47‐3 7.2E‐01 D 366 5.4E‐04 D 362 1.2E+00 D 24
Copper 7440‐50‐8 1.9E+01 D 366 4.6E‐03 D 362 1.3E+00 D 24
Lead 7439‐92‐1 1.6E+00 D 366 8.4E‐04 D 362 5.6E‐01 D 24
Nickel 7440‐02‐0 2.1E+00 D 366 9.9E‐04 D 362 7.3E‐01 D 24
Selenium 7782‐49‐2 2.6E‐02 D 366 1.9E‐04 D 362 2.0E‐01 D 24
Silver 7440‐22‐4 2.6E‐02 D 366 9.9E‐04 D 362 9.8E‐03 ND 24
Zinc 7440‐66‐6 7.0E+00 D 366 3.2E‐03 D 362 5.4E+00 D 24

Organometallic Compounds
Methyl mercury 22967‐92‐6 1.3E‐05 D 249 1.2E‐07 D 362 5.3E‐03 D 24

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 9.3E‐03 D 335 5.7E‐06 D 362 2.2E‐03 D 24
2‐Methylnaphthalene 91‐57‐6 9.6E‐02 D 366 6.6E‐06 D 362 1.6E‐03 D 24
Acenaphthene 83‐32‐9 3.4E‐02 D 366 1.1E‐05 D 362 1.1E‐02 D 24
Acenaphthylene 208‐96‐8 7.8E‐03 D 366 1.3E‐06 D 362 1.1E‐03 D 24
Anthracene 120‐12‐7 2.4E‐02 D 366 1.4E‐06 D 362 1.6E‐03 D 24
Benzo(a)anthracene 56‐55‐3 3.1E‐02 D 366 2.9E‐06 D 362 2.6E‐03 D 24
Benzo(a)pyrene 50‐32‐8 2.8E‐02 D 366 2.4E‐06 D 362 2.8E‐03 D 24
Benzo(b)fluoranthene 205‐99‐2 1.5E‐02 D 331 2.1E‐06 D 362 3.0E‐03 D 24
Benzo(g,h,i)perylene 191‐24‐2 1.3E‐02 D 366 1.8E‐06 D 362 2.6E‐03 D 24
Benzo(j,k)fluoranthene BKJFLANTH 1.5E‐02 D 331 1.9E‐06 D 362 2.6E‐03 D 24
Chrysene 218‐01‐9 2.9E‐02 D 366 3.4E‐06 D 362 5.5E‐03 D 24
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 4.8E‐03 D 366 6.8E‐07 D 362 5.6E‐04 D 24
Fluoranthene 206‐44‐0 5.9E‐02 D 366 7.1E‐06 D 362 4.7E‐03 D 24
Fluorene 86‐73‐7 2.4E‐02 D 366 3.1E‐06 D 362 2.2E‐03 D 24
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 1.3E‐02 D 366 1.4E‐06 D 362 2.4E‐03 D 24
Naphthalene 91‐20‐3 2.2E‐01 D 366 2.4E‐05 D 362 6.6E‐03 D 24
Phenanthrene 85‐01‐8 9.5E‐02 D 366 1.1E‐05 D 362 3.4E‐03 D 24
Pyrene 129‐00‐0 6.9E‐02 D 366 8.0E‐06 D 362 4.7E‐03 D 24
Total HPAH (10 of 17) TPAH_17_HM 2.6E‐01 D 366 3.1E‐05 D 362 2.9E‐02 D 24
Total LPAH (7 of 17) TPAH_17_LM 4.3E‐01 D 366 4.5E‐05 D 362 2.6E‐02 D 24
Total PAH (17) TPAH_17 6.1E‐01 D 366 6.0E‐05 D 362 4.8E‐02 D 24

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 2.2E‐04 D 365 1.2E‐07 D 362 9.5E‐04 D 24
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 7.0E‐05 D 366 1.1E‐06 D 362 2.0E‐03 D 24
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 8.5E‐04 D 366 1.4E‐07 D 362 2.0E‐04 D 24
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 5.1E‐04 D 365 6.9E‐07 D 362 3.3E‐03 D 24
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 2.4E‐04 D 366 5.1E‐08 D 362 4.4E‐03 D 24
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 1.6E‐04 D 366 2.2E‐07 D 362 1.1E‐03 D 24
Aldrin 309‐00‐2 8.0E‐05 D 246 4.4E‐07 D 360 7.9E‐05 ND 24
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Table 5‐16b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 

Detect Flag

Surface 
Water 
Count

Atlantic 
Menhaden 

Maximum TDI

Atlantic 
Menhaden 
Detect Flag

Atlantic 
Menhaden 

Sample Count

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 2.2E‐04 D 363 8.6E‐08 D 362 2.7E‐03 D 24
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 3.4E‐04 D 362 7.2E‐07 D 362 4.0E‐03 D 24
Dieldrin 60‐57‐1 1.4E‐04 D 365 6.9E‐08 D 362 1.0E‐02 D 24
Endosulfan, alpha‐ (I) 959‐98‐8 4.5E‐05 D 362 3.3E‐07 ND 362 7.9E‐05 ND 24
Endosulfan, beta (II) 33213‐65‐9 5.5E‐06 D 362 1.7E‐07 D 362 2.3E‐04 D 24
Endrin 72‐20‐8 1.8E‐04 D 365 3.3E‐07 ND 362 7.9E‐05 ND 24
Heptachlor 76‐44‐8 6.3E‐05 D 364 3.9E‐07 D 362 7.9E‐05 ND 24
Heptachlor epoxide 1024‐57‐3 6.5E‐05 D 366 1.1E‐07 D 362 1.6E‐04 ND 24
Hexachlorobenzene 118‐74‐1 7.6E‐05 D 397 9.8E‐06 D 362 6.6E‐04 D 24
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 3.5E‐05 D 359 9.1E‐07 D 362 1.1E‐04 D 24
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 7.5E‐05 D 365 5.7E‐07 D 362 7.9E‐05 ND 24
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 8.0E‐05 D 365 6.2E‐07 D 362 7.9E‐05 ND 24
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 4.9E‐05 D 365 1.5E‐06 D 362 7.9E‐05 ND 24
Methoxychlor 72‐43‐5 1.7E‐04 D 366 7.7E‐08 D 362 7.9E‐04 ND 24
Mirex 2385‐85‐5 1.1E‐05 D 365 7.2E‐08 D 362 7.9E‐05 ND 24
Nonachlor, cis‐ 5103‐73‐1 5.7E‐05 D 366 2.4E‐08 D 362 9.4E‐04 D 24
Nonachlor, trans‐ 39765‐80‐5 1.2E‐03 D 331 4.4E‐07 D 362 2.4E‐03 D 24
Oxychlordane 27304‐13‐8 5.2E‐05 D 366 9.3E‐08 D 362 1.4E‐03 D 24
Sum DDD SUM_DDD 1.4E‐04 D 161 7.7E‐07 D 362 4.3E‐03 D 24
Sum DDE SUM_DDE 3.1E‐04 D 161 1.4E‐06 D 362 4.6E‐03 D 24
Sum DDT SUM_DDT 2.6E‐04 D 161 4.5E‐07 D 362 1.3E‐03 D 24
Total Chlordane TCHLORDANE 2.1E‐03 D 161 2.9E‐06 D 362 1.1E‐02 D 24
Total DDT TDDT 3.5E‐04 D 161 2.5E‐06 D 362 9.2E‐03 D 24

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 8.9E‐07 D 241 4.5E‐10 D 123 1.1E‐06 D 24

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 1.9E‐01 D 366 4.7E‐06 D 123 5.7E‐01 D 24
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 3.3E‐06 D 237 6.3E‐10 D 123 2.0E‐05 D 24
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Table 5‐16b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Metals
Arsenic 7440‐38‐2
Cadmium 7440‐43‐9
Chromium 7440‐47‐3
Copper 7440‐50‐8
Lead 7439‐92‐1
Nickel 7440‐02‐0
Selenium 7782‐49‐2
Silver 7440‐22‐4
Zinc 7440‐66‐6

Organometallic Compounds
Methyl mercury 22967‐92‐6

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0
2‐Methylnaphthalene 91‐57‐6
Acenaphthene 83‐32‐9
Acenaphthylene 208‐96‐8
Anthracene 120‐12‐7
Benzo(a)anthracene 56‐55‐3
Benzo(a)pyrene 50‐32‐8
Benzo(b)fluoranthene 205‐99‐2
Benzo(g,h,i)perylene 191‐24‐2
Benzo(j,k)fluoranthene BKJFLANTH
Chrysene 218‐01‐9
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3
Fluoranthene 206‐44‐0
Fluorene 86‐73‐7
Indeno(1,2,3‐c,d)pyrene 193‐39‐5
Naphthalene 91‐20‐3
Phenanthrene 85‐01‐8
Pyrene 129‐00‐0
Total HPAH (10 of 17) TPAH_17_HM
Total LPAH (7 of 17) TPAH_17_LM
Total PAH (17) TPAH_17

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6
2,4'‐DDT (o,p'‐DDT) 789‐02‐6
4,4'‐DDD (p,p'‐DDD) 72‐54‐8
4,4'‐DDE (p,p'‐DDE) 72‐55‐9
4,4'‐DDT (p,p'‐DDT) 50‐29‐3
Aldrin 309‐00‐2

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Atlantic 
Menhaden 

Maximum TDI 
(0.5 Diet Fraction)

Adjusted 
Mummichog 
Maximum TDI 

(0.5 Diet Fraction)

Adjusted 
Maximum TDI 

Sum (mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

1.7E‐01 D 24 1.6E‐01 8.4E‐02 4.5E‐01 D
3.2E‐03 D 24 2.2E‐02 1.6E‐03 1.5E‐01 D
1.2E‐01 D 24 6.1E‐01 6.0E‐02 1.4E+00 D
7.6E‐01 D 24 6.6E‐01 3.8E‐01 2.0E+01 D
1.4E‐01 D 24 2.8E‐01 6.8E‐02 1.9E+00 D
1.4E‐01 D 24 3.6E‐01 7.0E‐02 2.5E+00 D
1.7E‐01 D 24 1.0E‐01 8.7E‐02 2.1E‐01 D
1.9E‐02 D 24 2.5E‐03 9.6E‐03 3.9E‐02 D
8.4E+00 D 24 2.7E+00 4.2E+00 1.4E+01 D

5.3E‐03 D 24 2.7E‐03 2.6E‐03 5.3E‐03 D

6.3E‐03 D 24 1.1E‐03 3.1E‐03 1.4E‐02 D
5.5E‐03 D 24 7.8E‐04 2.7E‐03 9.9E‐02 D
1.0E‐02 D 24 5.6E‐03 5.0E‐03 4.5E‐02 D
4.6E‐04 D 24 5.3E‐04 2.3E‐04 8.6E‐03 D
3.4E‐03 D 24 8.1E‐04 1.7E‐03 2.7E‐02 D
1.4E‐03 D 24 1.3E‐03 7.0E‐04 3.3E‐02 D
6.2E‐04 D 24 1.4E‐03 3.1E‐04 2.9E‐02 D
7.8E‐04 D 24 1.5E‐03 3.9E‐04 1.7E‐02 D
2.7E‐04 D 24 1.3E‐03 1.4E‐04 1.4E‐02 D
3.6E‐04 D 24 1.3E‐03 1.8E‐04 1.7E‐02 D
1.7E‐03 D 24 2.7E‐03 8.4E‐04 3.2E‐02 D
2.1E‐04 D 24 2.8E‐04 1.0E‐04 5.2E‐03 D
4.5E‐03 D 24 2.3E‐03 2.2E‐03 6.4E‐02 D
5.1E‐03 D 24 1.1E‐03 2.5E‐03 2.7E‐02 D
1.7E‐03 ND 24 1.2E‐03 4.2E‐04 1.5E‐02 D
9.7E‐03 D 24 3.3E‐03 4.9E‐03 2.3E‐01 D
1.1E‐02 D 24 1.7E‐03 5.6E‐03 1.0E‐01 D
3.7E‐03 D 24 2.4E‐03 1.8E‐03 7.3E‐02 D
1.6E‐02 D 24 1.5E‐02 8.0E‐03 2.9E‐01 D
3.6E‐02 D 24 1.3E‐02 1.8E‐02 4.7E‐01 D
4.1E‐02 D 24 2.4E‐02 2.0E‐02 6.6E‐01 D

2.1E‐04 D 24 4.8E‐04 1.0E‐04 7.9E‐04 D
8.5E‐05 ND 24 9.9E‐04 2.1E‐05 1.1E‐03 D
8.5E‐05 ND 24 9.9E‐05 2.1E‐05 9.7E‐04 D
9.4E‐03 D 24 1.7E‐03 4.7E‐03 6.9E‐03 D
4.1E‐03 D 24 2.2E‐03 2.1E‐03 4.5E‐03 D
3.1E‐03 D 24 5.5E‐04 1.5E‐03 2.2E‐03 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 1.2E‐04 D
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Table 5‐16b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2
Dieldrin 60‐57‐1
Endosulfan, alpha‐ (I) 959‐98‐8
Endosulfan, beta (II) 33213‐65‐9
Endrin 72‐20‐8
Heptachlor 76‐44‐8
Heptachlor epoxide 1024‐57‐3
Hexachlorobenzene 118‐74‐1
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9
Methoxychlor 72‐43‐5
Mirex 2385‐85‐5
Nonachlor, cis‐ 5103‐73‐1
Nonachlor, trans‐ 39765‐80‐5
Oxychlordane 27304‐13‐8
Sum DDD SUM_DDD
Sum DDE SUM_DDE
Sum DDT SUM_DDT
Total Chlordane TCHLORDANE
Total DDT TDDT

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample Count

Adjusted Atlantic 
Menhaden 

Maximum TDI 
(0.5 Diet Fraction)

Adjusted 
Mummichog 
Maximum TDI 

(0.5 Diet Fraction)

Adjusted 
Maximum TDI 

Sum (mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

2.8E‐03 D 24 1.4E‐03 1.4E‐03 3.0E‐03 D
3.2E‐03 D 24 2.0E‐03 1.6E‐03 3.9E‐03 D
7.3E‐03 D 24 5.2E‐03 3.6E‐03 9.0E‐03 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 8.6E‐05 D
1.6E‐04 D 24 1.1E‐04 7.9E‐05 2.0E‐04 D
4.8E‐03 D 24 2.0E‐05 2.4E‐03 2.6E‐03 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 1.0E‐04 D
1.7E‐04 ND 24 3.9E‐05 4.2E‐05 1.5E‐04 D
7.3E‐04 D 24 3.3E‐04 3.6E‐04 7.8E‐04 D
8.5E‐05 ND 24 5.6E‐05 2.1E‐05 1.1E‐04 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 1.2E‐04 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 1.2E‐04 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 9.1E‐05 D
8.5E‐04 ND 24 2.0E‐04 2.1E‐04 5.8E‐04 D
8.5E‐05 ND 24 2.0E‐05 2.1E‐05 5.2E‐05 D
1.5E‐03 D 24 4.7E‐04 7.7E‐04 1.3E‐03 D
2.7E‐03 D 24 1.2E‐03 1.3E‐03 3.7E‐03 D
2.3E‐03 D 24 6.8E‐04 1.1E‐03 1.9E‐03 D
9.4E‐03 D 24 2.1E‐03 4.7E‐03 7.0E‐03 D
4.2E‐03 D 24 2.3E‐03 2.1E‐03 4.7E‐03 D
3.1E‐03 D 24 6.5E‐04 1.5E‐03 2.5E‐03 D
1.2E‐02 D 24 5.7E‐03 6.1E‐03 1.4E‐02 D
1.4E‐02 ND 24 4.6E‐03 3.4E‐03 8.3E‐03 D

6.2E‐07 D 24 5.4E‐07 3.1E‐07 1.7E‐06 D

3.3E+00 D 24 2.8E‐01 1.6E+00 2.1E+00 D
2.7E‐05 D 24 9.9E‐06 1.4E‐05 2.7E‐05 D
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Table 5‐16b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – Maximum Total Daily Intake

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
ND = non‐detect
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 5‐16c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – 95% UCL Total Daily Intake

Exposure 
Point CAS RN

Sediment 
95% UCL 

TDI Sediment 95% UCL TDI Type
Surface Water 
95% UCL TDI

Surface Water 95% UCL TDI 
Type

Atlantic 
Menhaden 
95% UCL 

TDI
Atlantic Menhaden 95% UCL 

TDI Type
Metals

Copper 7440‐50‐8 9.5E‐01 95% Chebyshev (Mean, Sd) UCL 2.6E‐04 95% KM (BCA) UCL 6.9E‐01 95% Adjusted Gamma UCL
Lead 7439‐92‐1 2.7E‐01 95% Chebyshev (Mean, Sd) UCL 1.7E‐04 95% KM (% Bootstrap) UCL 2.8E‐01 95% Adjusted Gamma UCL

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong 6.2E‐03 95% KM (Chebyshev) UCL 4.9E‐07 95% KM (BCA) UCL 1.7E‐01 95% Adjusted Gamma UCL
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98 4.9E‐07 95% KM (Chebyshev) UCL 6.3E‐11 95% KM (BCA) UCL 1.1E‐05 95% Student's‐t UCL

Chemical
Study Area
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Table 5‐16c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – 95% UCL Total Daily Intake

Exposure 
Point CAS RN

Metals
Copper 7440‐50‐8
Lead 7439‐92‐1

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener tpcbcong
Total PCB Congener TEQ 1998 (Avian) tpcbcngcpb98

Chemical
Study Area

Mummichog 
95% UCL TDI  Mummichog 95% UCL TDI Type

Adjusted Atlantic 
Menhaden 95% 
UCL TDI (0.5 Diet 

Fraction)

Adjusted 
Mummichog 95% 
UCL TDI (0.5 Diet 

Fraction)

Adjusted 95% UCL 
TDI Sum 

(mg/kg‐day)

6.3E‐01 95% Student's‐t UCL 3.5E‐01 3.2E‐01 1.6E+00
1.0E‐01 95% Chebyshev (Mean, Sd) UCL 1.4E‐01 5.2E‐02 4.6E‐01

1.0E+00 95% Chebyshev (Mean, Sd) UCL 8.5E‐02 5.1E‐01 6.0E‐01
1.4E‐05 95% Adjusted Gamma UCL 5.3E‐06 6.8E‐06 1.3E‐05
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Table 5‐16c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Double‐crested Cormorant – 95% UCL Total Daily Intake

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit
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Table 5‐17a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 
of Detection 

(%)

Surface 
Water 

Frequency 
of Detection 

(%)

Atlantic 
Menhaden 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)1

Adjusted 
Maximum 
TDI Sum 

Detect Flag

Adjusted 95 UCL 
TDI Sum 

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 100 1.0 D N/A 2.24 0.47 N/A No Max < TRV
Cadmium 7440‐43‐9 100 3.9 100 100 0.35 D N/A 1.47 0.24 N/A No Max < TRV
Chromium 7440‐47‐3 100 10 100 100 3.2 D 1.1 2.66 1.2 0.41 No 95% UCL < TRV
Copper 7440‐50‐8 100 65 100 100 46 D 3.7 4.05 11 0.93 No 95% UCL < TRV
Lead 7439‐92‐1 100 21 100 100 4.5 D 1.1 1.63 2.8 0.67 No 95% UCL < TRV
Nickel 7440‐02‐0 100 59 100 100 6.0 D N/A 6.71 0.89 N/A No Max < TRV
Selenium 7782‐49‐2 96 8.0 96 100 0.50 D 0.33 0.29 1.7 1.2 Yes 95% UCL > TRV
Silver 7440‐22‐4 100 0.83 0 17 0.092 D N/A 2.02 0.046 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 100 33 D N/A 66.1 0.49 N/A No Max < TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 88 73 100 100 0.012 D 0.0068 0.0064 1.9 1.1 Yes 95% UCL > TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 100 96 0.032 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 99 71 100 88 0.23 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 99 85 100 100 0.10 D N/A 32.5 0.0032 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 100 50 0.020 D N/A 32.5 0.00062 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 38 0.06 D N/A 32.5 0.0019 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 98 69 100 58 0.078 D N/A 0.65 0.12 N/A No Max < TRV
Benzo(a)pyrene 50‐32‐8 98 37 100 25 0.069 D N/A 33 0.0021 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 98 93 96 17 0.039 D N/A 33 0.0012 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 98 77 42 25 0.034 D N/A 33 0.0010 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 92 66 50 29 0.040 D N/A 33 0.0012 N/A No Max < TRV
Chrysene 218‐01‐9 98 95 54 42 0.076 D N/A 33 0.0023 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 95 6.9 46 4.2 0.012 D N/A 33 0.00037 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 63 46 0.15 D N/A 33 0.0045 N/A No Max < TRV
Fluorene 86‐73‐7 96 51 100 71 0.064 D N/A 32.5 0.0020 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 98 58 42 0 0.034 D N/A 33 0.0010 N/A No Max < TRV
Naphthalene 91‐20‐3 98 74 100 100 0.53 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 95 80 100 42 0.24 D N/A 32.5 0.0074 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 42 0.17 D N/A 33 0.0052 N/A No Max < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 46 29 0.67 D N/A 33 0.020 N/A No Max < TRV
Total LPAH (7 of 17) TPAH_17_LM 97 64 100 67 1.1 D N/A 32.5 0.034 N/A No Max < TRV
Total PAH (17) TPAH_17 99 86 100 50 1.5 D N/A 32.5 0.047 N/A No Max < TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 82 30 100 29 0.0019 D N/A 0.227 0.0082 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 87 19 83 0 0.0025 D N/A 0.227 0.011 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 17 1.1 50 0 0.0023 D N/A 0.227 0.010 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 95 6.1 100 100 0.016 D N/A 0.227 0.071 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 98 0.3 100 100 0.011 D N/A 0.227 0.046 N/A No Max < TRV
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Table 5‐17a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 
of Detection 

(%)

Surface 
Water 

Frequency 
of Detection 

(%)

Atlantic 
Menhaden 
Frequency 
of Detection 

(%)

Mummichog 
Frequency of 
Detection (%)

Adjusted 
Maximum 
TDI Sum 

(mg/kg‐day)1

Adjusted 
Maximum 
TDI Sum 

Detect Flag

Adjusted 95 UCL 
TDI Sum 

(mg/kg‐day)1,2
TRV 

(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area 4,4'‐DDT (p,p'‐DDT) 50‐29‐3 67 5.0 100 100 0.0053 D N/A 0.227 0.023 N/A No Max < TRV
Aldrin 309‐00‐2 36 1.9 0 0 0.00028 D N/A 0.007 0.041 N/A No Max < TRV
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 88 0.83 100 100 0.0071 D N/A 2.14 0.0033 N/A No Max < TRV
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 74 21 100 100 0.0092 D N/A 2.14 0.0043 N/A No Max < TRV
Dieldrin 60‐57‐1 83 0.83 100 100 0.021 D N/A 0.0709 0.30 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 8 0 0 0 0.00020 D N/A 10 0.000020 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 16 2.2 29 46 0.00046 D N/A 10 0.000046 N/A No Max < TRV
Endrin 72‐20‐8 26 0 0 54 0.0061 D N/A 0.01 0.61 N/A No Max < TRV
Heptachlor 76‐44‐8 23 3.9 0 0 0.00024 D N/A 0.28 0.00088 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 73 0.83 0 0 0.00034 D N/A 0.28 0.0012 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 58 0.6 29 4.2 0.0018 D N/A 0.56 0.0033 N/A No Max < TRV
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 41 2.8 63 0 0.00026 D N/A 0.571 0.00046 N/A No Max < TRV
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 36 5.5 0 0 0.00027 D N/A 0.571 0.00048 N/A No Max < TRV
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 25 25 0 0 0.00029 D N/A 0.571 0.00050 N/A No Max < TRV
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 14 13 0 0 0.00021 D N/A 0.571 0.00037 N/A No Max < TRV
Methoxychlor 72‐43‐5 38 0.8 0 0 0.0014 D N/A 80 0.000017 N/A No Max < TRV
Mirex 2385‐85‐5 56 2.5 0 0 0.00012 D N/A 3.3 0.000037 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 82 8.0 100 92 0.0030 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 91 2.8 100 92 0.0087 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 32 2.2 71 75 0.0043 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 91 33 100 100 0.016 D N/A 0.227 0.072 N/A No Max < TRV
Sum DDE SUM_DDE 96 19 100 100 0.011 D N/A 0.227 0.048 N/A No Max < TRV
Sum DDT SUM_DDT 84 6.1 100 100 0.0058 D N/A 0.227 0.025 N/A No Max < TRV
Total Chlordane TCHLORDANE 74 26 100 100 0.031 D N/A 2.14 0.015 N/A No Max < TRV
Total DDT TDDT 75 45 96 0 0.019 D N/A 0.227 0.086 N/A No Max < TRV

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 96 0.0000041 D N/A 1.40E‐05 0.29 N/A No Max < TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 99 91 100 100 4.9 D 1.4 0.41 12 3.4 Yes 95% UCL > TRV
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 74 100 100 0.000063 D 0.000029 1.40E‐05 4.5 2.1 Yes 95% UCL > TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
FoD > 5%_No TRV = frequency of detection greater than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene mg/kg‐day = milligram per kilogram per day TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TRV = toxicity reference value
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available TEQ = toxic equivalence quotient
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Table 5‐17b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water Detect 

Flag
Surface 

Water Count

Atlantic 
Menhaden 

Maximum TDI

Atlantic 
Menhaden 
Detect Flag

Atlantic 
Menhaden 
Sample 
Count

Study Area Metals
Arsenic 7440‐38‐2 4.8E‐01 D 366 2.5E‐03 D 362 7.4E‐01 D 24
Cadmium 7440‐43‐9 3.0E‐01 D 366 1.2E‐04 D 362 1.0E‐01 D 24
Chromium 7440‐47‐3 1.7E+00 D 366 1.1E‐03 D 362 2.9E+00 D 24
Copper 7440‐50‐8 4.4E+01 D 366 9.9E‐03 D 362 3.1E+00 D 24
Lead 7439‐92‐1 3.7E+00 D 366 1.8E‐03 D 362 1.3E+00 D 24
Nickel 7440‐02‐0 5.0E+00 D 366 2.1E‐03 D 362 1.7E+00 D 24
Selenium 7782‐49‐2 6.2E‐02 D 366 4.0E‐04 D 362 4.7E‐01 D 24
Silver 7440‐22‐4 6.2E‐02 D 366 2.1E‐03 D 362 2.3E‐02 ND 24
Zinc 7440‐66‐6 1.6E+01 D 366 6.8E‐03 D 362 1.3E+01 D 24

Organometallic Compounds
Methyl mercury 22967‐92‐6 3.1E‐05 D 249 2.6E‐07 D 362 1.2E‐02 D 24

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 2.2E‐02 D 335 1.2E‐05 D 362 5.1E‐03 D 24
2‐Methylnaphthalene 91‐57‐6 2.2E‐01 D 366 1.4E‐05 D 362 3.6E‐03 D 24
Acenaphthene 83‐32‐9 8.0E‐02 D 366 2.3E‐05 D 362 2.6E‐02 D 24
Acenaphthylene 208‐96‐8 1.8E‐02 D 366 2.7E‐06 D 362 2.5E‐03 D 24
Anthracene 120‐12‐7 5.7E‐02 D 366 3.1E‐06 D 362 3.8E‐03 D 24
Benzo(a)anthracene 56‐55‐3 7.3E‐02 D 366 6.1E‐06 D 362 6.2E‐03 D 24
Benzo(a)pyrene 50‐32‐8 6.5E‐02 D 366 5.1E‐06 D 362 6.6E‐03 D 24
Benzo(b)fluoranthene 205‐99‐2 3.5E‐02 D 331 4.4E‐06 D 362 6.9E‐03 D 24
Benzo(g,h,i)perylene 191‐24‐2 3.1E‐02 D 366 3.9E‐06 D 362 6.2E‐03 D 24
Benzo(j,k)fluoranthene BKJFLANTH 3.6E‐02 D 331 4.0E‐06 D 362 6.2E‐03 D 24
Chrysene 218‐01‐9 6.7E‐02 D 366 7.2E‐06 D 362 1.3E‐02 D 24
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 1.1E‐02 D 366 1.5E‐06 D 362 1.3E‐03 D 24
Fluoranthene 206‐44‐0 1.4E‐01 D 366 1.5E‐05 D 362 1.1E‐02 D 24
Fluorene 86‐73‐7 5.6E‐02 D 366 6.6E‐06 D 362 5.2E‐03 D 24
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 3.1E‐02 D 366 2.9E‐06 D 362 5.6E‐03 D 24
Naphthalene 91‐20‐3 5.1E‐01 D 366 5.2E‐05 D 362 1.5E‐02 D 24
Phenanthrene 85‐01‐8 2.2E‐01 D 366 2.4E‐05 D 362 7.9E‐03 D 24
Pyrene 129‐00‐0 1.6E‐01 D 366 1.7E‐05 D 362 1.1E‐02 D 24
Total HPAH (10 of 17) TPAH_17_HM 6.2E‐01 D 366 6.7E‐05 D 362 6.9E‐02 D 24
Total LPAH (7 of 17) TPAH_17_LM 1.0E+00 D 366 9.5E‐05 D 362 6.1E‐02 D 24
Total PAH (17) TPAH_17 1.4E+00 D 366 1.3E‐04 D 362 1.1E‐01 D 24

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 5.1E‐04 D 365 2.5E‐07 D 362 2.2E‐03 D 24
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 1.6E‐04 D 366 2.4E‐06 D 362 4.6E‐03 D 24
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 2.0E‐03 D 366 3.0E‐07 D 362 4.7E‐04 D 24
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 1.2E‐03 D 365 1.5E‐06 D 362 7.8E‐03 D 24
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 5.6E‐04 D 366 1.1E‐07 D 362 1.0E‐02 D 24
4,4'‐DDT (p,p'‐DDT) 50‐29‐3 3.7E‐04 D 366 4.6E‐07 D 362 2.6E‐03 D 24
Aldrin 309‐00‐2 1.9E‐04 D 246 9.4E‐07 D 360 1.8E‐04 ND 24
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Table 5‐17b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water Detect 

Flag
Surface 

Water Count

Atlantic 
Menhaden 

Maximum TDI

Atlantic 
Menhaden 
Detect Flag

Atlantic 
Menhaden 
Sample 
Count

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 5.2E‐04 D 363 1.9E‐07 D 362 6.4E‐03 D 24
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 8.1E‐04 D 362 1.5E‐06 D 362 9.3E‐03 D 24
Dieldrin 60‐57‐1 3.3E‐04 D 365 1.5E‐07 D 362 2.5E‐02 D 24
Endosulfan, alpha‐ (I) 959‐98‐8 1.0E‐04 D 362 7.2E‐07 ND 362 1.8E‐04 ND 24
Endosulfan, beta (II) 33213‐65‐9 1.3E‐05 D 362 3.8E‐07 D 362 5.3E‐04 D 24
Endrin 72‐20‐8 4.1E‐04 D 365 7.2E‐07 ND 362 1.8E‐04 ND 24
Heptachlor 76‐44‐8 1.5E‐04 D 364 8.4E‐07 D 362 1.8E‐04 ND 24
Heptachlor epoxide 1024‐57‐3 1.5E‐04 D 366 2.3E‐07 D 362 3.7E‐04 ND 24
Hexachlorobenzene 118‐74‐1 1.8E‐04 D 397 2.1E‐05 D 362 1.5E‐03 D 24
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 8.1E‐05 D 359 1.9E‐06 D 362 2.6E‐04 D 24
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 1.8E‐04 D 365 1.2E‐06 D 362 1.8E‐04 ND 24
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 1.9E‐04 D 365 1.3E‐06 D 362 1.8E‐04 ND 24
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 1.1E‐04 D 365 3.2E‐06 D 362 1.8E‐04 ND 24
Methoxychlor 72‐43‐5 4.0E‐04 D 366 1.7E‐07 D 362 1.8E‐03 ND 24
Mirex 2385‐85‐5 2.5E‐05 D 365 1.5E‐07 D 362 1.8E‐04 ND 24
Nonachlor, cis‐ 5103‐73‐1 1.3E‐04 D 366 5.1E‐08 D 362 2.2E‐03 D 24
Nonachlor, trans‐ 39765‐80‐5 2.8E‐03 D 331 9.4E‐07 D 362 5.6E‐03 D 24
Oxychlordane 27304‐13‐8 1.2E‐04 D 366 2.0E‐07 D 362 3.2E‐03 D 24
Sum DDD SUM_DDD 3.3E‐04 D 161 1.7E‐06 D 362 1.0E‐02 D 24
Sum DDE SUM_DDE 7.3E‐04 D 161 3.1E‐06 D 362 1.1E‐02 D 24
Sum DDT SUM_DDT 6.0E‐04 D 161 9.6E‐07 D 362 3.1E‐03 D 24
Total Chlordane TCHLORDANE 4.9E‐03 D 161 6.2E‐06 D 362 2.7E‐02 D 24
Total DDT TDDT 8.2E‐04 D 161 5.4E‐06 D 362 2.1E‐02 D 24

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 2.1E‐06 D 241 9.7E‐10 D 123 2.5E‐06 D 24

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 4.4E‐01 D 366 1.0E‐05 D 123 1.3E+00 D 24
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 7.7E‐06 D 237 1.4E‐09 D 123 4.7E‐05 D 24
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Table 5‐17b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Metals
Arsenic 7440‐38‐2
Cadmium 7440‐43‐9
Chromium 7440‐47‐3
Copper 7440‐50‐8
Lead 7439‐92‐1
Nickel 7440‐02‐0
Selenium 7782‐49‐2
Silver 7440‐22‐4
Zinc 7440‐66‐6

Organometallic Compounds
Methyl mercury 22967‐92‐6

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0
2‐Methylnaphthalene 91‐57‐6
Acenaphthene 83‐32‐9
Acenaphthylene 208‐96‐8
Anthracene 120‐12‐7
Benzo(a)anthracene 56‐55‐3
Benzo(a)pyrene 50‐32‐8
Benzo(b)fluoranthene 205‐99‐2
Benzo(g,h,i)perylene 191‐24‐2
Benzo(j,k)fluoranthene BKJFLANTH
Chrysene 218‐01‐9
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3
Fluoranthene 206‐44‐0
Fluorene 86‐73‐7
Indeno(1,2,3‐c,d)pyrene 193‐39‐5
Naphthalene 91‐20‐3
Phenanthrene 85‐01‐8
Pyrene 129‐00‐0
Total HPAH (10 of 17) TPAH_17_HM
Total LPAH (7 of 17) TPAH_17_LM
Total PAH (17) TPAH_17

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6
2,4'‐DDT (o,p'‐DDT) 789‐02‐6
4,4'‐DDD (p,p'‐DDD) 72‐54‐8
4,4'‐DDE (p,p'‐DDE) 72‐55‐9
4,4'‐DDT (p,p'‐DDT) 50‐29‐3
Aldrin 309‐00‐2

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample 
Count

Adjusted Atlantic 
Menhaden 

Maximum TDI 
(0.5 Diet Fraction)

Adjusted 
Mummichog 
Maximum TDI 

(0.5 Diet Fraction)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

3.9E‐01 D 24 3.7E‐01 2.0E‐01 1.0E+00 D
7.5E‐03 D 24 5.1E‐02 3.8E‐03 3.5E‐01 D
2.8E‐01 D 24 1.4E+00 1.4E‐01 3.2E+00 D
1.8E+00 D 24 1.5E+00 8.9E‐01 4.6E+01 D
3.2E‐01 D 24 6.5E‐01 1.6E‐01 4.5E+00 D
3.3E‐01 D 24 8.5E‐01 1.6E‐01 6.0E+00 D
4.1E‐01 D 24 2.3E‐01 2.0E‐01 5.0E‐01 D
4.5E‐02 D 24 5.8E‐03 2.3E‐02 9.2E‐02 D
2.0E+01 D 24 6.4E+00 9.9E+00 3.3E+01 D

1.2E‐02 D 24 6.2E‐03 6.2E‐03 1.2E‐02 D

1.5E‐02 D 24 2.6E‐03 7.3E‐03 3.2E‐02 D
1.3E‐02 D 24 1.8E‐03 6.4E‐03 2.3E‐01 D
2.3E‐02 D 24 1.3E‐02 1.2E‐02 1.0E‐01 D
1.1E‐03 D 24 1.3E‐03 5.4E‐04 2.0E‐02 D
8.0E‐03 D 24 1.9E‐03 4.0E‐03 6.3E‐02 D
3.3E‐03 D 24 3.1E‐03 1.6E‐03 7.8E‐02 D
1.4E‐03 D 24 3.3E‐03 7.2E‐04 6.9E‐02 D
1.8E‐03 D 24 3.5E‐03 9.1E‐04 4.0E‐02 D
6.4E‐04 D 24 3.1E‐03 3.2E‐04 3.4E‐02 D
8.4E‐04 D 24 3.1E‐03 4.2E‐04 4.0E‐02 D
3.9E‐03 D 24 6.4E‐03 2.0E‐03 7.6E‐02 D
4.8E‐04 D 24 6.6E‐04 2.4E‐04 1.2E‐02 D
1.1E‐02 D 24 5.5E‐03 5.3E‐03 1.5E‐01 D
1.2E‐02 D 24 2.6E‐03 6.0E‐03 6.4E‐02 D
4.0E‐03 ND 24 2.8E‐03 9.9E‐04 3.4E‐02 D
2.3E‐02 D 24 7.7E‐03 1.1E‐02 5.3E‐01 D
2.6E‐02 D 24 3.9E‐03 1.3E‐02 2.4E‐01 D
8.7E‐03 D 24 5.6E‐03 4.3E‐03 1.7E‐01 D
3.8E‐02 D 24 3.4E‐02 1.9E‐02 6.7E‐01 D
8.4E‐02 D 24 3.1E‐02 4.2E‐02 1.1E+00 D
9.5E‐02 D 24 5.6E‐02 4.8E‐02 1.5E+00 D

4.8E‐04 D 24 1.1E‐03 2.4E‐04 1.9E‐03 D
2.0E‐04 ND 24 2.3E‐03 5.0E‐05 2.5E‐03 D
2.0E‐04 ND 24 2.3E‐04 5.0E‐05 2.3E‐03 D
2.2E‐02 D 24 3.9E‐03 1.1E‐02 1.6E‐02 D
9.7E‐03 D 24 5.1E‐03 4.8E‐03 1.1E‐02 D
7.2E‐03 D 24 1.3E‐03 3.6E‐03 5.2E‐03 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.8E‐04 D
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Table 5‐17b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Study Area Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2
Dieldrin 60‐57‐1
Endosulfan, alpha‐ (I) 959‐98‐8
Endosulfan, beta (II) 33213‐65‐9
Endrin 72‐20‐8
Heptachlor 76‐44‐8
Heptachlor epoxide 1024‐57‐3
Hexachlorobenzene 118‐74‐1
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9
Methoxychlor 72‐43‐5
Mirex 2385‐85‐5
Nonachlor, cis‐ 5103‐73‐1
Nonachlor, trans‐ 39765‐80‐5
Oxychlordane 27304‐13‐8
Sum DDD SUM_DDD
Sum DDE SUM_DDE
Sum DDT SUM_DDT
Total Chlordane TCHLORDANE
Total DDT TDDT

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98

Mummichog 
Maximum TDI

Mummichog 
Detect Flag

Mummichog 
Sample 
Count

Adjusted Atlantic 
Menhaden 

Maximum TDI 
(0.5 Diet Fraction)

Adjusted 
Mummichog 
Maximum TDI 

(0.5 Diet Fraction)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 

Detect Flag

6.7E‐03 D 24 3.2E‐03 3.3E‐03 7.1E‐03 D
7.5E‐03 D 24 4.6E‐03 3.7E‐03 9.2E‐03 D
1.7E‐02 D 24 1.2E‐02 8.5E‐03 2.1E‐02 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.0E‐04 D
3.7E‐04 D 24 2.6E‐04 1.9E‐04 4.6E‐04 D
1.1E‐02 D 24 4.6E‐05 5.6E‐03 6.1E‐03 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.5E‐04 D
4.0E‐04 ND 24 9.2E‐05 9.9E‐05 3.4E‐04 D
1.7E‐03 D 24 7.7E‐04 8.5E‐04 1.8E‐03 D
2.0E‐04 ND 24 1.3E‐04 5.0E‐05 2.6E‐04 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.7E‐04 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.9E‐04 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 2.1E‐04 D
2.0E‐03 ND 24 4.6E‐04 5.0E‐04 1.4E‐03 D
2.0E‐04 ND 24 4.6E‐05 5.0E‐05 1.2E‐04 D
3.6E‐03 D 24 1.1E‐03 1.8E‐03 3.0E‐03 D
6.2E‐03 D 24 2.8E‐03 3.1E‐03 8.7E‐03 D
5.3E‐03 D 24 1.6E‐03 2.7E‐03 4.4E‐03 D
2.2E‐02 D 24 5.0E‐03 1.1E‐02 1.6E‐02 D
9.8E‐03 D 24 5.4E‐03 4.9E‐03 1.1E‐02 D
7.2E‐03 D 24 1.5E‐03 3.6E‐03 5.8E‐03 D
2.9E‐02 D 24 1.3E‐02 1.4E‐02 3.2E‐02 D
3.2E‐02 ND 24 1.1E‐02 7.9E‐03 1.9E‐02 D

1.4E‐06 D 24 1.3E‐06 7.2E‐07 4.1E‐06 D

7.6E+00 D 24 6.7E‐01 3.8E+00 4.9E+00 D
6.4E‐05 D 24 2.3E‐05 3.2E‐05 6.3E‐05 D
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Table 5‐17b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – Maximum Total Daily Intake

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
D = detect
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
ND = non‐detect
SLERA = Screening Level Ecological Risk Assessment
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 5‐17c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Belted Kingfisher – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
95% UCL 

TDI
Sediment 95% UCL 

TDI Type

Surface 
Water 95% 
UCL TDI

Surface Water 
95% UCL TDI Type

Atlantic 
Menhaden 
95% UCL 

TDI
Atlantic Menhaden 
95% UCL TDI Type

Mummichog 
95% UCL TDI 

Mummichog 95% 
UCL TDI Type

Adjusted Atlantic 
Menhaden 
95% UCL TDI 

(0.5 Diet Fraction)

Adjusted 
Mummichog 
95% UCL TDI 
(0.5 Diet 
Fraction)

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)

Study Area Metals

Chromium 7440‐47‐3 2.6E‐01
95% Chebyshev 
(Mean, Sd) UCL

3.3E‐04
95% KM (% 

Bootstrap) UCL
1.5E+00

95% Adjusted 
Gamma UCL

1.2E‐01
95% Adjusted 
Gamma UCL

7.6E‐01 6.0E‐02 1.1E+00

Copper 7440‐50‐8 2.2E+00
95% Chebyshev 
(Mean, Sd) UCL

5.6E‐04 95% KM (BCA) UCL 1.6E+00
95% Adjusted 
Gamma UCL

1.5E+00 95% Student's‐t UCL 8.1E‐01 7.4E‐01 3.8E+00

Lead 7439‐92‐1 6.4E‐01
95% Chebyshev 
(Mean, Sd) UCL

3.7E‐04
95% KM (% 

Bootstrap) UCL
6.7E‐01

95% Adjusted 
Gamma UCL

2.4E‐01
95% Chebyshev 
(Mean, Sd) UCL

3.3E‐01 1.2E‐01 1.1E+00

Selenium 7782‐49‐2 5.0E‐03 95% KM (BCA) UCL 1.5E‐04 95% KM (t) UCL 3.7E‐01 95% KM (t) UCL 2.9E‐01
95% Adjusted 
Gamma UCL

1.9E‐01 1.4E‐01 3.3E‐01

Organometallic Compounds

Methyl mercury 22967‐92‐6 3.2E‐06
95% KM 

(Chebyshev) UCL
1.1E‐08 95% KM (BCA) UCL 8.6E‐03 95% Student's‐t UCL 5.0E‐03 95% Student's‐t UCL 4.3E‐03 2.5E‐03 6.8E‐03

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 1.5E‐02
95% KM 

(Chebyshev) UCL
1.0E‐06 95% KM (BCA) UCL 4.0E‐01

95% Adjusted 
Gamma UCL

2.4E+00
95% Chebyshev 
(Mean, Sd) UCL

2.0E‐01 1.2E+00 1.4E+00

Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.2E‐06
95% KM 

(Chebyshev) UCL
1.3E‐10 95% KM (BCA) UCL 2.5E‐05 95% Student's‐t UCL 3.2E‐05

95% Adjusted 
Gamma UCL

1.2E‐05 1.6E‐05 2.9E‐05

Acronyms:
95% UCL = 95% upper confidence limit
mg/kg‐day = milligram per kilogram per day
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
Sd = standard deviation
SLERA = Screening Level Ecological Risk Assessment
(t) = Student's‐t
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit
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Table 5‐18a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Raccoon 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency 
of 

Detection 
(%)

Caged 
Bivalve 

Frequency 
of 

Detection 
(%)

Blue Crab 
Frequency 

of 
Detection 

(%)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)1

Adjusted 
Maximum TDI 
Sum Detect 

Flag

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)1,2

TRV 
(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 100 3.1 D 1.3 1.21 2.6 1.1 Yes 95% UCL > TRV
Cadmium 7440‐43‐9 100 3.9 100 100 0.30 D N/A 0.41 0.73 N/A No Max < TRV
Chromium 7440‐47‐3 100 10 100 100 2.9 D 1.6 2.4 1.2 0.66 No 95% UCL < TRV
Copper 7440‐50‐8 100 65 100 100 32 D 31 11.6 2.7 2.6 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 21 100 100 6.4 D 2.7 2.3 2.8 1.2 Yes 95% UCL > TRV
Nickel 7440‐02‐0 100 59 100 100 3.1 D 1.2 0.46 6.8 2.6 Yes 95% UCL > TRV
Selenium 7782‐49‐2 90 8.0 100 46 0.99 D 0.70 0.192 5.1 3.6 Yes 95% UCL > TRV
Silver 7440‐22‐4 100 0.83 60 42 0.20 D N/A 6.8 0.030 N/A No Max < TRV
Zinc 7440‐66‐6 100 24 100 100 24 D N/A 75.4 0.32 N/A No Max < TRV

Organometallic Compounds
Methyl mercury 22967‐92‐6 89 73 100 100 0.0042 D N/A 0.0098 0.43 N/A No Max < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 100 53 100 50 0.066 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
2‐Methylnaphthalene 91‐57‐6 100 71 80 58 0.031 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Acenaphthene 83‐32‐9 100 85 100 100 0.048 D N/A 30.3 0.0016 N/A No Max < TRV
Acenaphthylene 208‐96‐8 100 58 20 13 0.023 D N/A 30.3 0.00076 N/A No Max < TRV
Anthracene 120‐12‐7 100 90 100 38 0.056 D N/A 30.3 0.0018 N/A No Max < TRV
Benzo(a)anthracene 56‐55‐3 100 69 100 92 0.14 D N/A 0.178 0.80 N/A No Max < TRV
Benzo(a)pyrene 50‐32‐8 100 37 100 92 0.12 D N/A 0.178 0.66 N/A No Max < TRV
Benzo(b)fluoranthene 205‐99‐2 100 93 100 50 0.13 D N/A 0.178 0.74 N/A No Max < TRV
Benzo(g,h,i)perylene 191‐24‐2 100 77 100 67 0.071 D N/A 0.178 0.40 N/A No Max < TRV
Benzo(j,k)fluoranthene BKJFLANTH 100 66 100 92 0.11 D N/A 0.178 0.59 N/A No Max < TRV
Chrysene 218‐01‐9 100 95 100 67 0.16 D N/A 0.178 0.93 N/A No Max < TRV
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 100 6.9 90 29 0.020 D N/A 0.178 0.11 N/A No Max < TRV
Fluoranthene 206‐44‐0 100 96 100 71 0.39 D 0.10 0.178 2.2 0.57 No 95% UCL < TRV
Fluorene 86‐73‐7 100 51 0 46 0.041 D N/A 30.3 0.0014 N/A No Max < TRV
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 100 58 100 63 0.071 D N/A 0.178 0.4 N/A No Max < TRV
Naphthalene 91‐20‐3 100 74 10 88 0.058 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Phenanthrene 85‐01‐8 100 80 60 8.3 0.29 D N/A 30.3 0.0094 N/A No Max < TRV
Pyrene 129‐00‐0 100 97 100 71 0.33 D 0.29 0.178 1.8 1.6 Yes 95% UCL > TRV
Total HPAH (10 of 17) TPAH_17_HM 100 81 100 42 1.5 D 0.50 0.178 8.6 2.8 Yes 95% UCL > TRV
Total LPAH (7 of 17) TPAH_17_LM 100 64 40 42 0.50 D N/A 30.3 0.017 N/A No Max < TRV
Total PAH (17) TPAH_17 100 86 100 29 2.0 D 0.59 0.178 11 3.3 Yes 95% UCL > TRV

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 98 30 20 0 0.0020 D N/A 0.05 0.040 N/A No Max < TRV
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 88 19 0 0 0.00019 D N/A 0.05 0.0039 N/A No Max < TRV
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 10 1.1 0 0 0.00021 D N/A 0.05 0.0043 N/A No Max < TRV
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 100 6.1 70 100 0.0061 D N/A 0.05 0.12 N/A No Max < TRV
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 100 0.28 90 100 0.0033 D N/A 0.05 0.066 N/A No Max < TRV
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Table 5‐18a
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Raccoon 

Exposure 
Point Chemical CAS RN

Sediment 
Frequency 

of 
Detection 

(%)

Surface 
Water 

Frequency 
of 

Detection 
(%)

Caged 
Bivalve 

Frequency 
of 

Detection 
(%)

Blue Crab 
Frequency 

of 
Detection 

(%)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)1

Adjusted 
Maximum TDI 
Sum Detect 

Flag

Adjusted 
95% UCL TDI 

Sum 
(mg/kg‐day)1,2

TRV 
(mg/kg‐day)

Hazard Quotient 
(maximum 

concentration)1

Hazard 
Quotient 
(95% UCL)1

COPEC 
Selection

Rationale for 
COPEC Selection

Study Area 4,4'‐DDT (p,p'‐DDT) 50‐29‐3 49 5.0 40 75 0.00062 D N/A 0.05 0.012 N/A No Max < TRV
Aldrin 309‐00‐2 21 1.9 0 0 0.00011 D N/A 0.1 0.0011 N/A No Max < TRV
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 95 0.83 40 92 0.0025 D N/A 1.1 0.0023 N/A No Max < TRV
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 90 21 30 0 0.0037 D N/A 1.1 0.0034 N/A No Max < TRV
Dieldrin 60‐57‐1 88 0.83 20 100 0.0026 D N/A 0.007 0.37 N/A No Max < TRV
Endosulfan, alpha‐ (I) 959‐98‐8 10 0 0 0 0.00017 D N/A 0.08 0.0022 N/A No Max < TRV
Endosulfan, beta (II) 33213‐65‐9 10 2.2 0 0 0.00013 D N/A 0.08 0.0016 N/A No Max < TRV
Endrin 72‐20‐8 7 0 0 63 0.00024 D N/A 0.025 0.0096 N/A No Max < TRV
Heptachlor 76‐44‐8 24 3.9 0 0 0.00015 D N/A 0.2 0.00075 N/A No Max < TRV
Heptachlor epoxide 1024‐57‐3 78 0.83 0 0 0.00022 D N/A 0.2 0.0011 N/A No Max < TRV
Hexachlorobenzene 118‐74‐1 90 0.55 10 21 0.0018 D N/A 1.16 0.0015 N/A No Max < TRV
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 27 2.8 0 4.2 0.00012 D N/A 4 0.000031 N/A No Max < TRV
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 34 5.5 0 4.2 0.00013 D N/A 0.2 0.00066 N/A No Max < TRV
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 20 25 0 4.2 0.00012 D N/A 4 0.000031 N/A No Max < TRV
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 7 13 0 4.2 0.00013 D N/A 4 0.000034 N/A No Max < TRV
Methoxychlor 72‐43‐5 61 0.83 0 0 0.0019 D N/A 2 0.00095 N/A No Max < TRV
Mirex 2385‐85‐5 61 2.5 0 0 0.00012 D N/A 0.4 0.00031 N/A No Max < TRV
Nonachlor, cis‐ 5103‐73‐1 88 8.0 10 100 0.00086 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Nonachlor, trans‐ 39765‐80‐5 100 2.8 30 100 0.0021 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Oxychlordane 27304‐13‐8 39 2.2 0 100 0.0013 D N/A NA N/A N/A Uncertain FoD > 5%_No TRV
Sum DDD SUM_DDD 100 33 70 100 0.0022 D N/A 0.05 0.044 N/A No Max < TRV
Sum DDE SUM_DDE 100 19 90 100 0.0026 D N/A 0.05 0.052 N/A No Max < TRV
Sum DDT SUM_DDT 83 6.1 40 75 0.00042 D N/A 0.05 0.0085 N/A No Max < TRV
Total Chlordane TCHLORDANE 50 26 40 92 0.0055 D N/A 1.1 0.0050 N/A No Max < TRV
Total DDT TDDT 83 45 50 25 0.0027 D N/A 0.05 0.055 N/A No Max < TRV

Dioxin Furans
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 100 39 70 100 0.0000065 D 0.0000014 5.00E‐07 13 2.9 Yes 95% UCL > TRV

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 91 100 100 1.9 D 0.31 0.0098 190 32 Yes 95% UCL > TRV
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 84 10 10 100 0.000018 D 0.0000044 5.00E‐07 35 8.7 Yes 95% UCL > TRV

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = 95% UCLs were not calculated for datasets with fewer than four detects.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
FoD > 5%_No TRV = frequency of detection greater than 5%, no toxicity reference value
Max < TRV = maximum concentration less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit DDD = dichlorodiphenyldichloroethane LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon SLERA = Screening Level Ecological Risk Assessment
CAS RN = Chemical Abstracts Service Registry Number DDE = dichlorodiphenyldichloroethylene mg/kg‐day = milligram per kilogram per day TDI = total daily intake
COPEC = contaminant of potential ecological concern DDT = dichlorodiphenyltrichloroethane N/A = not applicable TRV = toxicity reference value
D = detect HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NA = not available TEQ = toxic equivalence quotient
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Table 5‐18b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Raccoon – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum 

TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Caged Bivalve 
Maximum TDI

Caged 
Bivalve 
Detect 
Flag

Caged 
Bivalve 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Adjusted 
Caged Bivalve 
TDI Maximum 

(0.5 Diet 
Fraction)

Adjusted Blue 
Crab TDI 
Maximum 
(0.5 Diet 
Fraction)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 
Detect 
Flag

Study Area Metals
Arsenic 7440‐38‐2 1.9E+00 D 41 1.9E‐03 D 362 2.0E+00 D 10 4.8E‐01 D 24 1.0E+00 2.4E‐01 3.1E+00 D
Cadmium 7440‐43‐9 2.6E‐01 D 41 9.2E‐05 D 362 6.2E‐02 D 10 2.3E‐02 D 24 3.1E‐02 1.1E‐02 3.0E‐01 D
Chromium 7440‐47‐3 1.4E+00 D 41 8.7E‐04 D 362 2.8E+00 D 10 1.3E‐01 D 24 1.4E+00 6.3E‐02 2.9E+00 D
Copper 7440‐50‐8 2.8E+01 D 41 7.5E‐03 D 362 2.0E+00 D 10 4.5E+00 D 24 1.0E+00 2.2E+00 3.2E+01 D
Lead 7439‐92‐1 6.1E+00 D 41 1.4E‐03 D 362 2.8E‐01 D 10 2.2E‐01 D 24 1.4E‐01 1.1E‐01 6.4E+00 D
Nickel 7440‐02‐0 2.1E+00 D 41 1.6E‐03 D 362 1.7E+00 D 10 2.9E‐01 D 24 8.6E‐01 1.4E‐01 3.1E+00 D
Selenium 7782‐49‐2 2.5E‐01 D 41 3.0E‐04 D 362 1.2E+00 D 10 2.7E‐01 D 24 6.0E‐01 1.3E‐01 9.9E‐01 D
Silver 7440‐22‐4 9.9E‐02 D 41 1.6E‐03 D 362 5.1E‐02 D 10 1.6E‐01 D 24 2.5E‐02 7.8E‐02 2.0E‐01 D
Zinc 7440‐66‐6 1.6E+01 D 41 5.2E‐03 D 362 1.1E+01 D 10 5.4E+00 D 24 5.7E+00 2.7E+00 2.4E+01 D

Organometallic Compounds
Methyl mercury 22967‐92‐6 8.5E‐05 D 37 2.0E‐07 D 362 2.9E‐03 D 10 5.4E‐03 D 24 1.4E‐03 2.7E‐03 4.2E‐03 D

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 5.9E‐02 D 41 9.2E‐06 D 362 1.2E‐02 D 10 1.5E‐03 D 24 5.9E‐03 7.7E‐04 6.6E‐02 D
2‐Methylnaphthalene 91‐57‐6 2.8E‐02 D 41 1.1E‐05 D 362 4.6E‐03 D 10 1.6E‐03 D 24 2.3E‐03 7.9E‐04 3.1E‐02 D
Acenaphthene 83‐32‐9 4.0E‐02 D 41 1.8E‐05 D 362 1.3E‐02 D 10 3.8E‐03 D 24 6.4E‐03 1.9E‐03 4.8E‐02 D
Acenaphthylene 208‐96‐8 2.2E‐02 D 41 2.1E‐06 D 362 9.3E‐04 D 10 3.7E‐04 D 24 4.7E‐04 1.8E‐04 2.3E‐02 D
Anthracene 120‐12‐7 5.3E‐02 D 41 2.3E‐06 D 362 5.4E‐03 D 10 8.6E‐04 D 24 2.7E‐03 4.3E‐04 5.6E‐02 D
Benzo(a)anthracene 56‐55‐3 1.2E‐01 D 41 4.6E‐06 D 362 4.7E‐02 D 10 1.2E‐03 D 24 2.3E‐02 5.9E‐04 1.4E‐01 D
Benzo(a)pyrene 50‐32‐8 1.1E‐01 D 41 3.9E‐06 D 362 2.0E‐02 D 10 7.4E‐04 D 24 1.0E‐02 3.7E‐04 1.2E‐01 D
Benzo(b)fluoranthene 205‐99‐2 1.2E‐01 D 36 3.3E‐06 D 362 2.9E‐02 D 10 7.7E‐04 D 24 1.5E‐02 3.9E‐04 1.3E‐01 D
Benzo(g,h,i)perylene 191‐24‐2 6.5E‐02 D 41 3.0E‐06 D 362 9.7E‐03 D 10 7.6E‐04 D 24 4.9E‐03 3.8E‐04 7.1E‐02 D
Benzo(j,k)fluoranthene BKJFLANTH 9.2E‐02 D 36 3.1E‐06 D 362 2.6E‐02 D 10 8.9E‐04 D 24 1.3E‐02 4.5E‐04 1.1E‐01 D
Chrysene 218‐01‐9 1.3E‐01 D 41 5.5E‐06 D 362 6.5E‐02 D 10 1.1E‐03 D 24 3.2E‐02 5.7E‐04 1.6E‐01 D
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3 1.9E‐02 D 41 1.1E‐06 D 362 1.9E‐03 D 10 4.9E‐04 D 24 9.5E‐04 2.4E‐04 2.0E‐02 D
Fluoranthene 206‐44‐0 3.3E‐01 D 41 1.1E‐05 D 362 1.0E‐01 D 10 2.2E‐03 D 24 5.1E‐02 1.1E‐03 3.9E‐01 D
Fluorene 86‐73‐7 3.9E‐02 D 41 5.0E‐06 D 362 6.7E‐03 ND 10 8.6E‐04 D 24 1.7E‐03 4.3E‐04 4.1E‐02 D
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 6.7E‐02 D 41 2.2E‐06 D 362 6.8E‐03 D 10 5.8E‐04 D 24 3.4E‐03 2.9E‐04 7.1E‐02 D
Naphthalene 91‐20‐3 4.4E‐02 D 41 4.0E‐05 D 362 2.5E‐02 D 10 1.7E‐03 D 24 1.3E‐02 8.5E‐04 5.8E‐02 D
Phenanthrene 85‐01‐8 2.7E‐01 D 41 1.8E‐05 D 362 2.0E‐02 D 10 2.0E‐03 D 24 1.0E‐02 9.9E‐04 2.9E‐01 D
Pyrene 129‐00‐0 2.5E‐01 D 41 1.3E‐05 D 362 1.5E‐01 D 10 1.6E‐03 D 24 7.3E‐02 8.0E‐04 3.3E‐01 D
Total HPAH (10 of 17) TPAH_17_HM 1.3E+00 D 41 5.1E‐05 D 362 4.5E‐01 D 10 9.2E‐03 D 24 2.3E‐01 4.6E‐03 1.5E+00 D
Total LPAH (7 of 17) TPAH_17_LM 4.6E‐01 D 41 7.2E‐05 D 362 6.8E‐02 D 10 7.8E‐03 D 24 3.4E‐02 3.9E‐03 5.0E‐01 D
Total PAH (17) TPAH_17 1.8E+00 D 41 9.7E‐05 D 362 4.8E‐01 D 10 1.5E‐02 D 24 2.4E‐01 7.5E‐03 2.0E+00 D

Pesticides
2,4'‐DDD (o,p'‐DDD) 53‐19‐0 1.7E‐03 D 41 1.9E‐07 D 362 5.4E‐04 D 10 9.1E‐05 ND 24 2.7E‐04 2.3E‐05 2.0E‐03 D
2,4'‐DDE (o,p'‐DDE) 3424‐82‐6 8.6E‐05 D 41 1.8E‐06 D 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.9E‐04 D
2,4'‐DDT (o,p'‐DDT) 789‐02‐6 1.1E‐04 D 41 2.3E‐07 D 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 2.1E‐04 D
4,4'‐DDD (p,p'‐DDD) 72‐54‐8 4.8E‐03 D 41 1.1E‐06 D 362 1.3E‐03 D 10 1.3E‐03 D 24 6.3E‐04 6.7E‐04 6.1E‐03 D
4,4'‐DDE (p,p'‐DDE) 72‐55‐9 1.4E‐03 D 41 8.4E‐08 D 362 1.4E‐03 D 10 2.4E‐03 D 24 7.0E‐04 1.2E‐03 3.3E‐03 D
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Table 5‐18b
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Raccoon – Maximum Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
Maximum 

TDI

Sediment 
Detect 
Flag

Sediment 
Sample 
Count

Surface Water 
Maximum TDI

Surface 
Water 
Detect 
Flag

Surface 
Water 
Count

Caged Bivalve 
Maximum TDI

Caged 
Bivalve 
Detect 
Flag

Caged 
Bivalve 
Sample 
Count

Blue Crab 
Maximum TDI

Blue 
Crab 
Detect 
Flag

Blue 
Crab 

Sample 
Count

Adjusted 
Caged Bivalve 
TDI Maximum 

(0.5 Diet 
Fraction)

Adjusted Blue 
Crab TDI 
Maximum 
(0.5 Diet 
Fraction)

Adjusted 
Maximum TDI 

Sum 
(mg/kg‐day)

Adjusted 
Maximum 
TDI Sum 
Detect 
Flag

Study Area 4,4'‐DDT (p,p'‐DDT) 50‐29‐3 3.4E‐04 D 41 3.5E‐07 D 362 3.6E‐04 D 10 2.0E‐04 D 24 1.8E‐04 1.0E‐04 6.2E‐04 D
Aldrin 309‐00‐2 6.7E‐06 D 19 7.1E‐07 D 360 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.1E‐04 D
Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 1.6E‐03 D 41 1.4E‐07 D 362 1.6E‐03 D 10 3.3E‐04 D 24 8.0E‐04 1.6E‐04 2.5E‐03 D
Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 2.2E‐03 D 41 1.2E‐06 D 362 3.0E‐03 D 10 9.1E‐05 ND 24 1.5E‐03 2.3E‐05 3.7E‐03 D
Dieldrin 60‐57‐1 7.0E‐04 D 41 1.1E‐07 D 362 3.1E‐03 D 10 5.9E‐04 D 24 1.6E‐03 2.9E‐04 2.6E‐03 D
Endosulfan, alpha‐ (I) 959‐98‐8 6.7E‐05 D 39 5.4E‐07 ND 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.7E‐04 D
Endosulfan, beta (II) 33213‐65‐9 2.0E‐05 D 41 2.8E‐07 D 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.3E‐04 D
Endrin 72‐20‐8 1.5E‐05 D 41 5.4E‐07 ND 362 3.3E‐04 ND 10 2.8E‐04 D 24 8.4E‐05 1.4E‐04 2.4E‐04 D
Heptachlor 76‐44‐8 4.4E‐05 D 41 6.4E‐07 D 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.5E‐04 D
Heptachlor epoxide 1024‐57‐3 1.1E‐05 D 41 1.8E‐07 D 362 6.7E‐04 ND 10 1.8E‐04 ND 24 1.7E‐04 4.5E‐05 2.2E‐04 D
Hexachlorobenzene 118‐74‐1 2.5E‐04 D 41 1.6E‐05 D 362 2.5E‐03 D 10 4.5E‐04 D 24 1.3E‐03 2.3E‐04 1.8E‐03 D
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 1.7E‐06 D 41 1.5E‐06 D 362 3.3E‐04 ND 10 7.5E‐05 D 24 8.4E‐05 3.7E‐05 1.2E‐04 D
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 2.5E‐06 D 41 9.2E‐07 D 362 3.3E‐04 ND 10 8.9E‐05 D 24 8.4E‐05 4.5E‐05 1.3E‐04 D
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 4.2E‐06 D 41 1.0E‐06 D 362 3.3E‐04 ND 10 6.9E‐05 D 24 8.4E‐05 3.5E‐05 1.2E‐04 D
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 6.2E‐06 D 41 2.4E‐06 D 362 3.3E‐04 ND 10 8.4E‐05 D 24 8.4E‐05 4.2E‐05 1.3E‐04 D
Methoxychlor 72‐43‐5 8.4E‐04 D 41 1.3E‐07 D 362 3.3E‐03 ND 10 9.1E‐04 ND 24 8.4E‐04 2.3E‐04 1.9E‐03 D
Mirex 2385‐85‐5 1.7E‐05 D 41 1.2E‐07 D 362 3.3E‐04 ND 10 9.1E‐05 ND 24 8.4E‐05 2.3E‐05 1.2E‐04 D
Nonachlor, cis‐ 5103‐73‐1 3.9E‐04 D 41 3.8E‐08 D 362 5.8E‐04 D 10 3.7E‐04 D 24 2.9E‐04 1.8E‐04 8.6E‐04 D
Nonachlor, trans‐ 39765‐80‐5 9.6E‐04 D 41 7.1E‐07 D 362 1.2E‐03 D 10 1.0E‐03 D 24 6.1E‐04 5.0E‐04 2.1E‐03 D
Oxychlordane 27304‐13‐8 4.6E‐06 D 41 1.5E‐07 D 362 6.7E‐04 ND 10 2.4E‐03 D 24 1.7E‐04 1.2E‐03 1.3E‐03 D
Sum DDD SUM_DDD 5.8E‐04 D 6 1.3E‐06 D 362 1.8E‐03 D 10 1.4E‐03 D 24 9.0E‐04 6.9E‐04 2.2E‐03 D
Sum DDE SUM_DDE 6.2E‐04 D 6 2.3E‐06 D 362 1.5E‐03 D 10 2.5E‐03 D 24 7.6E‐04 1.2E‐03 2.6E‐03 D
Sum DDT SUM_DDT 4.6E‐05 D 6 7.3E‐07 D 362 5.2E‐04 D 10 2.3E‐04 D 24 2.6E‐04 1.2E‐04 4.2E‐04 D
Total Chlordane TCHLORDANE 1.8E‐04 D 6 4.7E‐06 D 362 6.9E‐03 D 10 3.8E‐03 D 24 3.4E‐03 1.9E‐03 5.5E‐03 D
Total DDT TDDT 5.6E‐04 D 6 4.1E‐06 D 362 1.9E‐03 D 10 2.4E‐03 D 24 9.6E‐04 1.2E‐03 2.7E‐03 D

Dioxin Furans
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 5.9E‐06 D 37 6.2E‐10 D 123 4.6E‐07 D 10 7.3E‐07 D 24 2.3E‐07 3.6E‐07 6.5E‐06 D

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 1.8E+00 D 41 7.7E‐06 D 123 1.4E‐01 D 10 6.5E‐02 D 24 6.9E‐02 3.2E‐02 1.9E+00 D
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 1.6E‐05 D 37 1.5E‐10 D 123 5.1E‐07 D 10 1.9E‐06 D 24 2.6E‐07 9.5E‐07 1.8E‐05 D

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
D = detect mg/kg‐day = milligram per kilogram per day
DDD = dichlorodiphenyldichloroethane ND = non‐detect
DDE = dichlorodiphenyldichloroethylene SLERA = Screening Level Ecological Risk Assessment
DDT = dichlorodiphenyltrichloroethane TEQ = toxic equivalence quotient
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon TDI = total daily intake
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Table 5‐18c
Phase 2 SLERA Selection of Contaminants of Potential Ecological Concern – Raccoon – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
95% UCL 

TDI
Sediment 95% 
UCL TDI Type

Surface 
Water 

95% UCL TDI
Surface Water 

95% UCL TDI Type

Caged 
Bivalve 
95% UCL 

TDI
Caged Bivalve 95% 

UCL TDI Type

Blue Crab 
95% UCL 

TDI  Blue Crab 95% UCL TDI Type

Adjusted 
Caged Bivalve 
95% UCL TDI 
(0.5 Diet 
Fraction)

Adjusted 
Blue Crab 

95% UCL TDI 
(0.5 Diet 
Fraction)

Adjusted 95% 
UCL TDI Sum 
(mg/kg‐day)

Study Area Metals

Arsenic 7440‐38‐2 3.0E‐01
95% Chebyshev 
(Mean, Sd) UCL

1.3E‐04 95% KM (BCA) UCL 1.8E+00 95% Student's‐t UCL 2.4E‐01 95% Modified‐t UCL 9.1E‐01 1.2E‐01 1.3E+00

Chromium 7440‐47‐3 7.0E‐01
95% Chebyshev 
(Mean, Sd) UCL

2.5E‐04
95% KM (% 

Bootstrap) UCL
1.7E+00 95% Student's‐t UCL 5.9E‐02 95% Adjusted Gamma UCL 8.6E‐01 3.0E‐02 1.6E+00

Copper 7440‐50‐8 2.8E+01
Maximum (H‐UCL 
recommended)

4.3E‐04 95% KM (BCA) UCL 1.4E+00 95% Student's‐t UCL 3.2E+00 95% Student's‐t UCL 7.0E‐01 1.6E+00 3.1E+01

Lead 7439‐92‐1 2.5E+00
95% Student's‐t 

UCL
2.8E‐04

95% KM (% 
Bootstrap) UCL

2.4E‐01 95% Student's‐t UCL 1.1E‐01 95% Student's‐t UCL 1.2E‐01 5.3E‐02 2.7E+00

Nickel 7440‐02‐0 6.0E‐01
95% Chebyshev 
(Mean, Sd) UCL

2.4E‐04
95% KM (% 

Bootstrap) UCL
1.0E+00 95% Student's‐t UCL 1.8E‐01 95% Student's‐t UCL 5.2E‐01 9.0E‐02 1.2E+00

Selenium 7782‐49‐2 4.2E‐02
95% KM 

(Chebyshev) UCL
1.1E‐04

95% KM (% 
Bootstrap) UCL

1.1E+00 95% Student's‐t UCL 1.8E‐01
95% KM (Percentile 
Bootstrap) UCL

5.6E‐01 9.2E‐02 7.0E‐01

Polycyclic Aromatic Hydrocarbons (PAHs)

Fluoranthene 206‐44‐0 7.6E‐02
95% Adjusted 
Gamma UCL

2.7E‐06 95% KM (BCA) UCL 4.9E‐02 95% Student's‐t UCL 1.0E‐03 95% KM (t) UCL 2.4E‐02 5.2E‐04 1.0E‐01

Pyrene 129‐00‐0 2.5E‐01
Maximum (H‐UCL 
recommended)

3.3E‐06 95% KM (BCA) UCL 8.0E‐02
95% Adjusted 
Gamma UCL

1.3E‐03 95% KM (t) UCL 4.0E‐02 6.3E‐04 2.9E‐01

Total Benzofluoranthenes TBF 6.2E‐02
95% Adjusted 
Gamma UCL

9.6E‐07 95% KM (BCA) UCL 3.4E‐02 95% Student's‐t UCL 1.7E‐03
Maximum (recommended 

UCL > Max)
1.7E‐02 8.4E‐04 7.9E‐02

Total HPAH (10 of 17) TPAH_17_HM 3.7E‐01
95% Adjusted 
Gamma UCL

9.3E‐06 95% KM (BCA) UCL 2.6E‐01
95% Adjusted 
Gamma UCL

5.3E‐03
95% KM (Percentile 
Bootstrap) UCL

1.3E‐01 2.6E‐03 5.0E‐01

Total PAH (17) TPAH_17 4.5E‐01
95% Adjusted 
Gamma UCL

1.7E‐05 95% KM (BCA) UCL 2.6E‐01 95% Student's‐t UCL 9.1E‐03
95% KM (Percentile 
Bootstrap) UCL

1.3E‐01 4.5E‐03 5.9E‐01

Dioxin Furans

Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 1.0E‐06
95% Adjusted 
Gamma UCL

9.4E‐11
95% KM (% 

Bootstrap) UCL
3.7E‐07 95% KM (t) UCL 4.7E‐07 95% Student's‐t UCL 1.9E‐07 2.3E‐07 1.4E‐06

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 2.6E‐01
95% Chebyshev 
(Mean, Sd) UCL

8.0E‐07 95% KM (BCA) UCL 7.1E‐02 95% Student's‐t UCL 3.9E‐02 95% Student's‐t UCL 3.5E‐02 2.0E‐02 3.1E‐01

Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 3.7E‐06
97.5% KM 

(Chebyshev) UCL
9.5E‐12

95% KM (% 
Bootstrap) UCL

N/A N/A 1.4E‐06 95% Student's‐t UCL N/A 6.8E‐07 4.4E‐06

Acronyms:
95% UCL = 95% upper confidence limit KM = Kaplan‐Meier (t) = Student's‐t
BCA = bias‐corrected accelerated mg/kg‐day = milligram per kilogram per day TDI = total daily intake
CAS RN = Chemical Abstracts Service Registry Number N/A = not applicable TEQ = toxic equivalence quotient
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon Sd = standard deviation UCL = upper confidence limit
H‐UCL = high upper confidence limit SLERA = Screening Level Ecological Risk Assessment
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Table 6‐1
Baseline Risk Analyses − Surface Water Chronic Threshold Values

Group Chemical Units Fraction CAS RN Chronic Threshold Value Reference
CONV Cyanide mg/L T 57‐12‐5 0.0011a Gensemer et al. 2007
MET Barium µg/L T 7440‐39‐3 404 USEPA 2015

METDISS Copper µg/L D 7440‐50‐8 5.6 NYSDEC 1998
VOC Carbon disulfide µg/L T 75‐15‐0 0.92 USEPA 2006
PEST Total DDx µg/L T tDDT_KM_RL 0.0073 USEPA 1980

Notes:
a = Recalculated chronic marine criterion (Gensemer et al. 2007)
µg/L = microgram per liter
CAS RN = Chemical Abstracts Service Registry Number
CONV = conventionals
D = dissolved
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
MET = metal
METDISS = metal, dissolved
mg/L = milligram per liter
PEST = pesticide
T = total
VOC = volatile organic compound

References:

USEPA (U.S. Environmental Protection Agency), 1980.  Ambient Water Quality Criteria for DDT .  USEPA Office of Water.  EPA 440/5‐80‐038.  October 1980.

USEPA, 2006.  USEPA Region 3 Biological Technical Assistance Group (BTAG) Screening Benchmarks, Freshwater Benchmarks, Mid‐Atlantic Risk Assessment .  July 2006. 

USEPA, 2015.  ECOTOX Database.  Updated: September 18, 2015.  Available from: http://cfpub.epa.gov/ecotox/.

Gensemer at al. (Gensemer, R.W., D.K. DeForest, R.D. Cardwell, D. Dzombak, and R. Santore), 2007.  Scientific Review of Cyanide Ecotoxicology and Evaluation of Ambient 

Water Quality Criteria .  Final Report.  Water Environment Research Federation.  01‐ECO‐1.  December 2007.

NYSDEC (New York State Department of Environmental Conservation), 1998.  Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1 – Ambient Water 

Quality Standards and Guidance Values and Groundwater Effluent Limitations.   Including Errata Sheet  (January 1999) and Addendum  (June 2004).  June 1998.
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Table 6‐2
Baseline Risk Analyses − Surface Water

Exposure 
Point Group Chemical CAS RN Units Fraction

Frequency 
of 

Detection 
(%) 95% UCL1 UCL Type

Chronic 
Threshold 
Value

Hazard 
Quotient1,2

CONV Cyanide 57‐12‐5 mg/L T 61 0.0012 95% KM (Chebyshev) UCL 0.0011 1.1
MET Barium 7440‐39‐3 µg/L T 100 21 95% Approximate Gamma UCL 404 0.052
METDISS Copper 7440‐50‐8 µg/L D 46 3 95% KM (% Bootstrap) UCL 5.6 0.53
VOC Carbon disulfide 75‐15‐0 µg/L T 7.5 0.36 95% Approximate Gamma KM‐UCL 0.92 0.39
PEST Total DDx (KM) (MDL) tDDT_KM_RL µg/L T 45 0.00096 95% KM (BCA) UCL 0.0073 0.13

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
µg/L = microgram per liter
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated 
CAS RN = Chemical Abstracts Service Registry Number
CONV = conventionals
D = dissolved
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
MDL = method detection limit
MET = metal
METDISS = metal, dissolved
mg/L = milligram per liter
PEST = pesticide
T = total
UCL = upper confidence limit
VOC = volatile organic compound

Study 
Area

2 = See Section 6.3 for discussion of cyanide in surface water.  Following statistical outlier analysis in the uncertainty assessment, the hazard quotient for cyanide is 0.8 (see 
Section 6.4.1).
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Table 6‐3
Uncertain Contaminants of 

Potential Ecological Concern − Surface Water

Chemical CAS RN

1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) 76‐13‐1
1,2‐Dibromo‐3‐chloropropane 96‐12‐8
Bromochloromethane 74‐97‐5
Bromodichloromethane 75‐27‐4
Chloroethane 75‐00‐3
Cyclohexane 110‐82‐7
Dibromochloromethane 124‐48‐1
Dichlorodifluoromethane 75‐71‐8
Ethylene dibromide (1,2‐Dibromoethane) 106‐93‐4
Methyl acetate 79‐20‐9
Methylcyclohexane 108‐87‐2
Trichlorofluoromethane (Fluorotrichloromethane) 75‐69‐4

2,4‐Dimethylphenol 105‐67‐9
2‐Nitroaniline 88‐74‐4
3‐Nitroaniline 99‐09‐2
4‐Chloro‐3‐methylphenol 59‐50‐7
Benzaldehyde 100‐52‐7
bis(2‐Chloroethoxy)methane 111‐91‐1
bis(2‐Chloroethyl)ether 111‐44‐4
Caprolactam 105‐60‐2

1‐Methylnaphthalene 90‐12‐0
1‐Methylphenanthrene 832‐69‐9
2,3,5‐Trimethylnaphthalene (1,6,7‐Trimethylnaphthalene) 2245‐38‐7
2,6‐Dimethylnaphthalene 581‐42‐0
Acenaphthylene 208‐96‐8
Anthracene 120‐12‐7
Benzo(a)anthracene 56‐55‐3
Benzo(a)pyrene 50‐32‐8
Benzo(b)fluoranthene 205‐99‐2
Benzo(g,h,i)perylene 191‐24‐2
Benzo(j,k)fluoranthene BKJFLANTH
Chrysene 218‐01‐9
Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene 215‐58‐753‐70‐3
Fluoranthene 206‐44‐0
Indeno(1,2,3‐c,d)pyrene 193‐39‐5
Perylene 198‐55‐0
Pyrene 129‐00‐0

Polycyclic Aromatic Hydrocarbons

Semivolatile Organic Compounds

Volatile Organic Compounds
No Screening Level
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Table 6‐3
Uncertain Contaminants of 

Potential Ecological Concern − Surface Water

Chemical CAS RN

Endrin aldehyde 7421‐93‐4
Endrin ketone 53494‐70‐5
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7

2,2‐Dichloropropionic acid (Dalapon) 75‐99‐0
2,4‐D (2,4‐Dichlorophenoxyacetic acid) 94‐75‐7
2,4‐DB (2,4‐D derivative) 94‐82‐6
Dicamba 1918‐00‐9
Dichlorprop 120‐36‐5
Mecoprop (MCPP) 93‐65‐2
Mephanac (MCPA) 94‐74‐6

Beryllium 7440‐41‐7
Cadmium 7440‐43‐9
Silver 7440‐22‐4
Thallium 7440‐28‐0

Lead 7439‐92‐1

Hexachlorocyclopentadiene 77‐47‐4

Endosulfan, alpha‐ (I) 959‐98‐8
Endosulfan, beta (II) 33213‐65‐9
Heptachlor 76‐44‐8
Hexachlorobenzene 118‐74‐1
Mirex 2385‐85‐5

Dinoseb 88‐85‐7
Acronym:
CAS RN = Chemical Abstracts Service Registry Number

Herbicides

Herbicides

Pesticides

Semivolatile Organic Compounds

Metals, Dissolved

Metals
Reporting Limit Greater than Screening Level

Pesticides
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Table 7‐1
Baseline Risk Analyses − Invertebrate Tissue Thresholds − Bivalve

Polycyclic Aromatic Hydrocarbons  Total HPAH (10 of 17)  µg/kg 5,550 22 220
Polycyclic Aromatic Hydrocarbons  Total PAH (17)  µg/kg 5,550 22 220
Pesticides  Dieldrin µg/kg 44,610 1.6 8
Polychlorinated Biphenyl (PCB) Congeners  Total PCB Congener  ng/kg 6,360,000 8,000 26,000
Notes:
1 = Selected NOEC is based on the minimum geomean for growth, reproduction, mortality endpoints from USACE (2013) and USEPA (2007) (see Section 5.3.3).
2 = Selected NOECs and LOECs are from the Lower Passaic River Study Area (USEPA 2014) (see Sections 5.3.3, and 7.2.2).

Acronyms:
µg/kg = micrograms per kilogram
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LOEC = lowest observed effect concentration
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:

USEPA Region 2 
LOEC2

USEPA, 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower Passaic 
River, Table 4‐13: Summary of Critical Body Residue Threshold Values for Various Ecological Receptors.  Prepared by The Louis Berger Group, Inc. in conjunction with 
Battelle, HDR|HydroQual.  Prepared for USEPA Region 2 and USACE. 

Chemical Group Chemical
Units 

(wet weight) NCG NOEC1
USEPA Region 2 

NOEC2

USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: http://el.erdc.usace.army.mil/ered/.
USEPA (U.S. Environmental Protection Agency), 2007.  PCB Residue Effects (PCBRes) User Guide .  Version 1.0.  Prepared for USEPA, Office of Research and Development, 
National Health and Environmental Effects Research Laboratory, Mid‐Continent Ecology Division (MED).  Prepared by Computer Sciences Corporation.  Contract 68 W‐02 
032, Task 5003 and 5004.  October 2007.  Accessed August 2013.  Available from: http://www.epa.gov/med/Prods_Pubs/pcbres.htm.

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 7‐2
Baseline Risk Analyses Study Area − Tissue Residue Approach − Bivalve

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2
USEPA Region 2 

NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA Region 2 
LOEC

USEPA Region 2 
LOEC Hazard 
Quotient1,2

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 100 380 5,550 0.068 22 17 220 1.7
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 100 410 5,550 0.074 22 19 220 1.9

Pesticides
Dieldrin3 60‐57‐1 µg/kg 20 4.93 44,600 0.00011 1.6 3.1 8 0.62

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 100,000 6,360,000 0.016 8,000 13 26,000 3.9

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL), except where otherwise noted.
3 = Number of detected concentrations is less than four; therefore, a 95% UCL could not be calculated.  The hazard quotients are calculated using the maximum concentration of 4.9 µg/kg.

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Study 
Area
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Table 7‐3
Uncertain Contaminants of 

Potential Ecological Concern − Invertebrates

Chemical CAS RN Blue Crab Bivalve Polychaete

Acenaphthene 83‐32‐9 X X X
Acenaphthylene 208‐96‐8 X X X
Anthracene 120‐12‐7 X X X
Benzo(a)anthracene 56‐55‐3 X X X
Benzo(a)pyrene 50‐32‐8 X X X
Benzo(b)fluoranthene 205‐99‐2 X X X
Benzo(g,h,i)perylene 191‐24‐2 X X X
Benzo(j,k)fluoranthene 207‐08‐9 X X X
Chrysene 218‐01‐9 X X X
Dibenzo(a,h)anthracene 53‐70‐3 X X X
Fluoranthene 206‐44‐0 X X X
Fluorene 86‐73‐7 X X X
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 X X X
Phenanthrene 85‐01‐8 X X X
Pyrene 129‐00‐0 X X X

Hexachlorobenzene 118‐74‐1 X X X
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 X X X
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 X X X
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 X X X
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9

2,3,7,8‐Tetrachlorodibenzofuran (TCDF) 51207‐31‐9 X X X
Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern

Uncertain COPECs: No Screening Level
Polycyclic Aromatic Hydrocarbons (PAHs)

Pesticides

Dioxins/Furans
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Table 8‐1
Baseline Risk Analyses − Invertebrate Tissue Thresholds − Polychaete

Polycyclic Aromatic Hydrocarbons  Total HPAH (10 of 17)  µg/kg 5,550 22 220
Polycyclic Aromatic Hydrocarbons  Total PAH (17)  µg/kg 5,550 22 220
Pesticides  Dieldrin µg/kg 44,610 1.6 8
Dioxins and Furans 2,3,7,8‐TCDD ng/kg 153,000 0.15 1.3
Polychlorinated Biphenyl (PCB) Congeners  Total PCB Congener  ng/kg 6,360,000 8,000 26,000
Notes:
1 = Selected NOEC is based on the minimum geomean for growth, reproduction, mortality endpoints from USACE (2013) and USEPA (2007) (see Section 5.3.3).
2 = Selected NOECs and LOECs are from the Lower Passaic River Study Area (USEPA 2014) (see Sections 5.3.3 and 8.2.2).

Acronyms:
2,3,7,8‐TCDD = 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin
µg/kg = micrograms per kilogram
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LOEC = lowest observed effect concentration
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:
USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: 
http://el.erdc.usace.army.mil/ered/.

USEPA, 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower 
Passaic River, Table 4‐13: Summary of Critical Body Residue Threshold Values for Various Ecological Receptors.  Prepared by The Louis Berger Group, Inc. in conjunction 
with Battelle, HDR|HydroQual.  Prepared for USEPA Region 2 and USACE. 

Chemical Group Chemical
Units 

(wet weight) NCG NOEC1
USEPA Region 2 

NOEC2
USEPA Region 2 

LOEC2

USEPA (U.S. Environmental Protection Agency), 2007.  PCB Residue Effects (PCBRes) User Guide .  Version 1.0.  Prepared for USEPA, Office of Research and 
Development, National Health and Environmental Effects Research Laboratory, Mid‐Continent Ecology Division (MED).  Prepared by Computer Sciences Corporation.  
Contract 68 W‐02 032, Task 5003 and 5004. October 2007.  Accessed August 2013 . Available from: http://www.epa.gov/med/Prods_Pubs/pcbres.htm.
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Table 8‐2
Baseline Risk Analyses Study Area − Tissue Residue Approach − Polychaete

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2
USEPA Region 2 

NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA Region 2 
LOEC

USEPA Region 2 
LOEC Hazard 
Quotient1,2

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 100 220 5,550 0.040 22 10 220 1.0
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 100 250 5,550 0.045 22 11 220 1.2

Pesticides
Dieldrin 60‐57‐1 µg/kg 77 4.7 44,600 0.00011 1.6 2.9 8 0.59

Dioxins Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.25 153,000 0.0000016 0.15 1.7 1.3 0.19

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 380,000 6,360,000 0.060 8,000 48 26,000 15

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL), except where otherwise noted.

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Study 
Area
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Table 8‐3
Metric Scoring Approach for Weisberg Biotic Index

5 3 1

Number of species >20 15 to 20 <15

Abundance (#/m2 X 104) 0.3 to 1.0 0.15 to 0.3 or 1.0 to 2.0 <0.15 or >2.0

Abundance of pollution‐indicating taxa (%) <10 10 to 40 >40

Abundance of pollution‐sensitive taxa (%) >15 3 to 15 <3

Abundance of carnivores and omnivores (%) >15 4 to 15 <4
Note:
Weisberg Biotic Index total score = average of the individual metric scores

Acronym:
#/m2 = number per square meter

Example for Polyhaline Mud
Metric Score
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Table 8‐4
Summary of Benthic Community WBI and Key Metrics1,2

Year Season Area of Interest

Arithmetic Average and Range of 
Benthic Community WBI Score 

(score)

Arithmetic Average and Range of 
Benthic Community Richness

(count)

Arithmetic Average and Range of 
Benthic Community Abundance 

(square meters)

Arithmetic Average and Range of 
Benthic Community 

Percent Pollution‐Indicating Taxa 
(percent)

Arithmetic Average and Range of 
Benthic Community

Percent Carnivores and Omnivores 
(percent)

2012 Spring CM 0 − 2 2.1 (1‐3) 8 (4‐14) 11417 (670‐28113) 29 (0‐94) 7 (0‐25)
2012 Spring CM 2+ and Tributaries 1.3 (0‐2.6) 4 (0‐11) 8125 (0‐80632) 73.5 (0‐100) 6.1 (0‐71.2)
2012 Spring Dutch Kills 0.9 (0‐1.8) 3 (0‐6) 5407 (0‐16290) 65 (0‐100) 2 (0‐6)
2012 Spring Maspeth Creek 1.2 (0‐1.8) 3 (0‐5) 2963 (0‐9882) 70 (0‐99) 0 (0‐0)
2012 Spring East Branch 0.7 (0‐1) 1 (0‐1) 196 (0‐577) 67 (0‐100) 0 (0‐0)
2012 Spring English Kills 1.4 (0‐2.6) 4 (0‐11) 3288 (0‐11672) 75 (0‐100) 3 (0‐19)
2012 Spring CM 2 – 3 1.6 (1.4‐2.2) 6 (3‐8) 19829 (692‐80632) 81 (23‐99) 17 (0‐71)
2012 Summer CM 0 − 2 1.4 (1‐2.2) 5 (2‐10) 17392 (480‐126153) 69 (13‐98) 2 (0‐14)
2012 Summer CM 2+ and Tributaries 0.1 (0‐1.8) 0.3 (0‐5) 225.5 (0‐4423) 5.6 (0‐96.1) 0 (0‐1.3)
2012 Summer Dutch Kills 0.6 (0‐1.8) 1 (0‐5) 1278 (0‐4423) 32 (0‐96) 0 (0‐1)
2012 Summer Maspeth Creek 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0)
2012 Summer East Branch 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0)
2012 Summer English Kills 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0)
2012 Summer CM 2 – 3 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0) 0 (0‐0)
2014 Spring CM 0 − 2 1.7 (1‐2.6) 7 (1‐13) 8571 (160‐12196) 68 (7‐100) 2 (0‐18)
2014 Spring CM 2+ and Tributaries 1.7 (1‐2.6) 7.2 (1‐20) 12873.1 (80‐105416) 60.9 (6.6‐100) 1.7 (0‐53.5)
2014 Spring Dutch Kills 1.7 (1‐2.2) 9 (4‐15) 22421 (3197‐98185) 58 (31‐96) 1 (0‐4)
2014 Spring Maspeth Creek 1.7 (1.4‐2.2) 7 (4‐9) 8779 (3133‐11715) 69 (22‐100) 1 (0‐7)
2014 Spring East Branch 1.6 (1‐2.6) 6 (3‐9) 16725 (241‐43516) 47 (7‐100) 11 (0‐54)
2014 Spring English Kills 1.6 (1‐2.2) 7 (1‐20) 11727 (80‐105416) 61 (10‐100) 1 (0‐12)
2014 Spring Whale Creek 1.9 (1.4‐2.6) 8 (6‐10) 14071 (9465‐35527) 41 (26‐80) 2 (0‐8)
2014 Spring CM 2 – 3 1.6 (1‐2.2) 8 (4‐12) 12267 (1077‐40173) 64 (33‐99) 1 (0‐5)
2014 Spring Westchester Creek 1.9 (1‐2.6) 7 (3‐15) 13571 (128‐140946) 43 (0‐98) 3 (0‐13)
2014 Spring Head of Bay 1.7 (1‐2.2) 7 (3‐11) 10455 (852‐34228) 65 (27‐99) 1 (0‐8)
2014 Spring Spring Creek 1.6 (1‐2.2) 7 (1‐12) 8345 (32‐15748) 65 (31‐100) 2 (0‐14)
2014 Spring Gerritsen Creek 1.7 (1‐3) 8 (3‐12) 10001 (289‐26577) 71 (8‐100) 3 (0‐11)
2014 Summer CM 0 − 2 1.5 (1‐2.2) 7 (5‐10) 17023 (4178‐35064) 59 (34‐83) 2 (0‐6)
2014 Summer CM 2+ and Tributaries 1.8 (1‐2.6) 8 (3‐11) 11242.7 (1751‐29455) 65.3 (30.3‐99.4) 5.3 (0‐22.5)
2014 Summer Dutch Kills 1.6 (1.4‐2.2) 8 (6‐9) 17583 (16053‐18721) 56 (35‐83) 3 (1‐5)
2014 Summer Maspeth Creek 1.9 (1‐2.6) 7 (5‐11) 11988 (3647‐29455) 74 (30‐98) 7 (1‐19)
2014 Summer East Branch3 1.4 (1.4‐1.4) 4 (3‐6) 2518 (2266‐2845) 63 (60‐67) 0 (0‐1)
2014 Summer English Kills 1.8 (1‐2.6) 8 (5‐11) 9781 (1751‐26819) 67 (36‐99) 5 (0‐23)
2014 Summer CM 2 – 3 1.7 (1‐2.2) 9 (7‐11) 14531 (8660‐23156) 52 (46‐57) 7 (0‐17)
2014 Summer Westchester Creek 1.7 (1.4‐2.2) 9 (6‐11) 14560 (6924‐22431) 77 (58‐88) 6 (0‐14)
2014 Summer Head of Bay 1.5 (1‐1.8) 9 (8‐10) 21248 (15860‐27541) 66 (57‐78) 4 (0‐9)
2014 Summer Spring Creek 1.5 (1.4‐1.8) 9 (5‐11) 14122 (9882‐18479) 75 (65‐84) 3 (0‐9)
2014 Summer Gerritsen Creek 1.7 (1.4‐2.2) 8 (6‐9) 9719 (2298‐19781) 67 (53‐80) 3 (0‐7)

Notes:
1 = Pollution‐sensitive taxa are not presented because the number was zero for all samples in 2012 and nearly all samples in 2014 for the Study Area and the four Phase 2 reference area stations.
2 = Arithmetic average and range based on replicate data.
3 = Only one station for this arithmetric average and range.
Acronyms: CM = creek mile WBI = Weisberg Biotic Index
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Table 8‐5
Benthic Community Dominance Summary

Taxa CM 0 − 21
CM 2+ and 
Tributaries2

Gerritsen 
Creek Head of Bay Spring Creek

Westchester 
Creek Tolerance3

Carnivore/ 
Omnivore Feeding Description

Spring 2012
Average of Capitella , Percent 4.6 39.8 NA NA NA NA Pollution Indicating No Subsurface feeder

Average of Eteone heteropoda , Percent 5.0 5.0 NA NA NA NA
Not Pollution Indicating and Not 

Pollution Sensitive
Yes Predator

Average of Oligochaeta, Percent 13.6 31.6 NA NA NA NA Pollution Indicating No Subsurface feeder
Average of Polydora cornuta , Percent 0.3 1.6 NA NA NA NA Pollution Indicating No Interface and water column feeder

Average of Scoloplos robustus  (Leitoscoloplos robustus ), Percent 61.2 4.0 NA NA NA NA
Not Pollution Indicating and Not 

Pollution Sensitive
No Subsurface feeder

Average of Streblospio benedicti , Percent 10.8 7.4 NA NA NA NA Pollution Indicating No Interface and water column feeder
Sum 96 89

Summer 2012
Average of Capitella , Percent 0.1 0.0 NA NA NA NA Pollution Indicating No Subsurface feeder

Average of Eteone heteropoda , Percent 0.9 0.0 NA NA NA NA
Not Pollution Indicating and Not 

Pollution Sensitive
Yes Predator

Average of Oligochaeta, Percent 2.6 0.1 NA NA NA NA Pollution Indicating No Subsurface feeder
Average of Polydora cornuta , Percent 0.1 0.0 NA NA NA NA Pollution Indicating No Interface and water column feeder

Average of Scoloplos robustus  (Leitoscoloplos robustus ), Percent 27.1 0.2 NA NA NA NA
Not Pollution Indicating and Not 

Pollution Sensitive
No Subsurface feeder

Average of Streblospio benedicti , Percent 66.8 5.5 NA NA NA NA Pollution Indicating No Interface and water column feeder
Sum 98 6

Spring 2014
Average of Capitella , Percent 14.7 12.5 18.3 25.7 11.2 10.0 Pollution Indicating No Subsurface feeder

Average of Eteone heteropoda , Percent 0.9 0.8 2.1 0.5 0.8 1.6
Not Pollution Indicating and Not 

Pollution Sensitive
Yes Predator

Average of Oligochaeta, Percent 6.4 2.3 4.1 0.9 3.4 1.9 Pollution Indicating No Subsurface feeder
Average of Polydora cornuta , Percent 4.5 4.2 7.6 3.1 3.6 1.7 Pollution Indicating No Interface and water column feeder

Average of Scoloplos robustus  (Leitoscoloplos robustus ), Percent 28.0 35.6 23.1 29.7 35.2 48.0
Not Pollution Indicating and Not 

Pollution Sensitive
No Subsurface feeder

Average of Streblospio benedicti , Percent 40.9 40.0 40.8 36.8 40.8 30.7 Pollution Indicating No Interface and water column feeder
Sum 95 95 96 97 95 94

Summer 2014
Average of Capitella , Percent 9.5 8.3 5.4 0.5 2.0 3.4 Pollution Indicating No Subsurface feeder

Average of Eteone heteropoda , Percent 0.0 4.0 0.3 4.1 2.3 5.4
Not Pollution Indicating and Not 

Pollution Sensitive
Yes Predator

Average of Oligochaeta, Percent 2.3 1.1 0.5 0.5 0.6 1.5 Pollution Indicating No Subsurface feeder
Average of Polydora cornuta , Percent 3.3 11.2 8.2 14.9 7.0 16.3 Pollution Indicating No Interface and water column feeder

Average of Scoloplos robustus  (Leitoscoloplos robustus ), Percent 36.5 26.8 27.2 25.3 19.9 15.3
Not Pollution Indicating and Not 

Pollution Sensitive
No Subsurface feeder

Average of Streblospio benedicti , Percent 43.6 44.6 52.7 50.1 65.0 54.7 Pollution Indicating No Interface and water column feeder
Sum 95 96 94 95 97 97
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Table 8‐5
Benthic Community Dominance Summary

Notes:
1 = CM  0 − 2 includes those sta ons downstream of creek mile 2.26 in Newtown Creek.
2 = CM 2+ and tributaries includes those stations in all tributaries and Newtown Creek upstream of creek mile 2.26.
3 = No taxa listed in this table are pollution sensitive (Adams et al. 1998).

Acronyms:
CM = creek mile
NA = not available (these stations were not sampled in spring and summer 2012)

Reference:
Adams et al. (Adams, D.A., J.S. O’Connor, and S.B. Weisberg), 1998.  Sediment Quality of the NY/NJ Harbor System .  EPA/902‐R‐98‐001.  March 1998.
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Table 8‐6
Statistical Comparison between Study Area and Reference Area WBI and WBI Metrics1
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CM 0 − 2 vs. Westchester Creek, 
Spring 2014

n = 54, 24 < reference areas Yes –
Similar to reference 

areas
No =

Similar to reference 
areas

No = >  reference areas Yes +
Similar to reference 

areas
No =

CM 0 − 2 vs. Head of Bay, Spring 
2014

n = 54, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 0 − 2 vs. Spring Creek, Spring 
2014

n = 54, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 0 − 2 vs. Gerritsen Creek, Spring 
2014

n = 54, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 0 − 2 vs. Westchester Creek, 
Summer 2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 0 − 2 vs. Head of Bay, Summer 
2014

n = 15, 6
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =

CM 0 − 2 vs. Spring Creek, Summer 
2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 0 − 2 vs. Gerritsen Creek, 
Summer 2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 2+ and Tributaries vs. 
Westchester Creek, Spring 2014

n = 114, 24 < reference areas Yes –
Similar to reference 

areas
No =

Similar to reference 
areas

No = >  reference areas Yes +
Similar to reference 

areas
No =

CM 2+ and Tributaries vs. Head of 
Bay, Spring 2014

n = 114, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2+ and Tributaries vs. Spring 
Creek, Spring 2014

n = 114, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2+ and Tributaries vs. Gerritsen 
Creek, Spring 2014

n = 114, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2+ and Tributaries vs. 
Westchester Creek, Summer 2014

n = 69, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No = >  reference areas Yes +

CM 2+ and Tributaries vs. Head of 
Bay, Summer 2014

n = 69, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No = < reference areas Yes ‐
Similar to reference 

areas
No =

Similar to reference 
areas

No =

CM 2+ and Tributaries vs. Spring 
Creek, Summer 2014

n = 69, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 2+ and Tributaries vs. Gerritsen 
Creek, Summer 2014

n = 69, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2 – 3 vs. Westchester Creek, 
Spring 2014

n = 21, 24 < reference areas Yes – >  reference areas Yes +
Similar to reference 

areas
No = >  reference areas Yes +

Similar to reference 
areas

No =

CM 2 – 3 vs. Head of Bay, Spring 
2014

n = 21, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Percent Carnivores and OmnivoresWBI Richness
Percentage of Pollution‐Indicating 

Taxa

Study Area Segment, 
Season and Year2

Abundance

Number of Samples in 
Comparison3
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Table 8‐6
Statistical Comparison between Study Area and Reference Area WBI and WBI Metrics1
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Percent Carnivores and OmnivoresWBI Richness
Percentage of Pollution‐Indicating 

Taxa

Study Area Segment, 
Season and Year2

Abundance

Number of Samples in 
Comparison3

CM 2 – 3 vs. Spring Creek, Spring 
2014

n = 21, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2 – 3 vs. Gerritsen Creek, Spring 
2014

n = 21, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

CM 2 – 3 vs. Westchester Creek, 
Summer 2014

n = 9, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 2 – 3 vs. Head of Bay, Summer 
2014

n = 9, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 2 – 3 vs. Spring Creek, Summer 
2014

n = 9, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

CM 2 – 3 vs. Gerritsen Creek, 
Summer 2014

n = 9, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

Entire Study Area, Spring 2012 vs. 
Spring 2014

n = 102, 168
Study Area similar over 

time
No =

Richness, significantly 
lower in 2012

Yes –
Study Area similar over 

time
No =

Percent pollution‐
indicating taxa, 

significantly lower in 
2012

Yes –

Percent carnivores and 
omnivores, 

significantly higher in 
2012

Yes +

Entire Study Area, Summer 2012 vs. 
Summer 2014

n = 102, 84
Significantly lower in 
2012 than in 2014

Yes –
Richness, significantly 

lower in 2012
Yes –

Study Area similar over 
time

No =

Percent pollution‐
indicating taxa, 

significantly lower in 
2012

Yes –

Percent carnivores and 
omnivores, 

significantly lower in 
2012

Yes ‐

Notes:
1 = Reference area data for 2014 only.
2 = CM 2+ and tributaries include those stations in all tributaries and Newtown Creek upstream of CM 2.26.
3 = The first count for the number of samples (n) is for the first grouping of samples in the comparison, and the second count is for the second grouping of samples in the comparison.
> = A greater than symbol means significantly greater than reference areas.
< = A less than symbol means significantly less than reference areas.
+ = A positive symbol means Study Area is greater than the reference areas or Study Area in 2012 is greater than Study Area in 2014.
– = A negative symbol means Study Area is less than the reference areas or Study Area in 2012 is less than Study Area in 2014.

Acronyms:
CM = creek mile
WBI = Weisberg Biotic Index

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 2 of 2

October 2018
181037-01.01



Table 8‐7
Statistical Comparison between Study Area Tributaries and Reference Area WBI and WBI Metrics 1
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Dutch Kills vs. Westchester Creek, 
Spring 2014

n = 12, 24
Similar to reference 

areas
No = > reference areas Yes +

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =

Dutch Kills vs. Head of Bay, Spring 
2014

n = 12, 24
Similar to reference 

areas
No = > reference areas Yes +

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =

Dutch Kills vs. Spring Creek, Spring 
2014

n = 12, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Dutch Kills vs. Gerritsen Creek, 
Spring 2014

n = 12, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Dutch Kills vs. Westchester Creek, 
Summer 2014

n = 6, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =

Dutch Kills vs. Head of Bay, Summer 
2014

n = 6, 6
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =

Dutch Kills vs. Spring Creek, Summer 
2014

n = 6, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No = > reference areas Yes + < reference areas Yes ‐
Similar to reference 

areas
No =

Dutch Kills vs. Gerritsen Creek, 
Summer 2014

n = 6, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Maspeth Creek vs. Westchester 
Creek, Spring 2014

n = 18, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No = > reference areas Yes +  < reference areas Yes ‐

Maspeth Creek vs. Head of Bay, 
Spring 2014

n = 18, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Maspeth Creek vs. Spring Creek, 
Spring 2014

n = 18, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Maspeth Creek vs. Gerritsen Creek, 
Spring 2014

n = 18, 24
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

Maspeth Creek vs. Westchester 
Creek, Summer 2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No = Similar to reference No =

Maspeth Creek vs. Head of Bay, 
Summer 2014

n = 15, 6 > reference areas Yes + < reference areas Yes ‐ < reference areas Yes ‐
Similar to reference 

areas
No =

Similar to reference 
areas

No =

Maspeth Creek vs. Spring Creek, 
Summer 2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Maspeth Creek vs. Gerritsen Creek, 
Summer 2014

n = 15, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No = > reference areas Yes +

East Branch vs. Westchester Creek, 
Spring 2014

n = 6, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

East Branch vs. Head of Bay, Spring 
2014

n = 6, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Percent Carnivores and Omnivores

Study Area Tributary, 
Season and Year2

WBI Richness Abundance
Percentage of Pollution‐Indicating 

Taxa

Number of Samples in 
Comparison3
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Table 8‐7
Statistical Comparison between Study Area Tributaries and Reference Area WBI and WBI Metrics 1
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Percent Carnivores and Omnivores

Study Area Tributary, 
Season and Year2

WBI Richness Abundance
Percentage of Pollution‐Indicating 

Taxa

Number of Samples in 
Comparison3

East Branch vs. Spring Creek, Spring 
2014

n = 6, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

East Branch vs. Gerritsen Creek, 
Spring 2014

n = 6, 24
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No = < reference areas Yes ‐
Similar to reference 

areas
No =

East Branch vs. Westchester Creek, 
Summer 2014

n = 3, 6
Similar to reference 

areas
No = < reference areas Yes ‐ < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

East Branch vs. Head of Bay, 
Summer 2014

n = 3, 6
Similar to reference 

areas
No = < reference areas Yes ‐ < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

East Branch vs. Spring Creek, 
Summer 2014

n = 3, 6
Similar to reference 

areas
No = < reference areas Yes ‐ < reference areas Yes ‐ < reference areas Yes ‐

Similar to reference 
areas

No =

East Branch vs. Gerritsen Creek, 
Summer 2014

n = 3, 6
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =

English Kills vs. Westchester Creek, 
Spring 2014

n = 51, 24 < reference areas Yes ‐
Similar to reference 

areas
No =

Similar to reference 
areas

No = > reference areas Yes +  < reference areas Yes ‐

English Kills vs. Head of Bay, Spring 
2014

n = 51, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

English Kills vs. Spring Creek, Spring 
2014

n = 51, 24
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

English Kills vs. Gerritsen Creek, 
Spring 2014

n = 51, 24
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No = < reference areas Yes ‐

English Kills vs. Westchester Creek, 
Summer 2014

n = 36, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No = Similar to reference No =

English Kills vs. Head of Bay, 
Summer 2014

n = 36, 6 > reference areas Yes +
Similar to reference 

areas
No = < reference areas Yes ‐

Similar to reference 
areas

No =
Similar to reference 

areas
No =

English Kills vs. Spring Creek, 
Summer 2014

n = 36, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

English Kills vs. Gerritsen Creek, 
Summer 2014

n = 36, 6
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Similar to reference 
areas

No =
Similar to reference 

areas
No =

Notes:
1 = Reference area data for 2014 only.
2 = Tributaries include data for 2014 only, with only one station for East Branch in summer 2014.
3 = The first count for the number of samples (n) is for the first grouping of samples in the comparison, and the second count is for the second grouping of samples in the comparison.
> = A greater than symbol means significantly greater than reference areas.
< = A less than symbol means significantly less than reference areas.
+ = A positive symbol means Study Area is greater than the reference areas in 2014.
– = A negative symbol means Study Area is less than the reference areas in 2014.

Acronyms: CM = creek mile WBI = Weisberg Biotic Index

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 2 of 2

October 2018
181037-01.01



Table 8‐8 
Key Benthic Macroinvertebrate Taxa Dissolved Oxygen Sensitivity

Taxa Species
LT50 in days, 
2.0 mg DO/L References

Clam Mya arenaria 18.6 Vaquer‐Sunyer and Duarte 2008
Amphipod Corophium volutator 0.95 Vaquer‐Sunyer and Duarte 2008
Polychaete Capitella capitate 9 Vaquer‐Sunyer and Duarte 2008
Polychaete Marenzelleria viridis 0.17 Vaquer‐Sunyer and Duarte 2008
Polychaete Scoloplos robustus (Leitoscoloplos robustus) 1.7 Vaquer‐Sunyer and Duarte 2008
Polychaete Streblospio benedicti 1.46 Vaquer‐Sunyer and Duarte 2008
Oligochaete Lumbriculus variegatus 7 Vaquer‐Sunyer and Duarte 2008

Acronyms:
DO = dissolved oxygen
LT50 = median lethal threshold
mg/L = milligrams per liter

Reference:
Vaquer‐Sunyer and Duarte (Vaquer‐Sunyer, R., and C.M. Duarte), 2008.  "Thresholds of hypoxia for marine biodiversity."  Proceedings of the 
National Academy of Sciences, 105:15452–15457.
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Table 8‐9
 Deep Sample Locations with Low DO

EB006 1 4 18.7 1.2 0.3 1.0 Yes No
EB008 1 4 10.9 2.4 0.4 0.3 Yes No
EK002 1 4 19.7 1.2 0.8 1.4 Yes Yes
EK010 1 4 11.4 0.9 2.5 1.8 Yes No
EK016 1 4 12.7 1.2 1.4 1.0 Yes No
NC069 1 5 21.3 0.8 1.7 1.4 Yes Yes
NC033 1 8 26.9 1.4 2.9 1.5 Yes No
NC034 1 8 26.8 2.3 2.8 1.0 Yes Yes
NC046 1 8 24 1.5 0.8 1.1 Yes No
NC047 1 8 15.1 1.6 0.8 1.0 Yes No
NC058 1 8 23.5 1 1.5 1.0 Yes No
NC059 1 8 14.7 1.2 0.8 1.0 Yes No

DK040SG 2 6 15.7 2.2 0.1 1.8 Yes No
NC146SG 2 8 13.8 1.3 3.0 1.4 Yes No

Acronyms:
DO = dissolved oxygen
mg/L = milligrams per liter
WBI = Weisberg Biotic Index

Sample ID Phase Month

Water Depth at Time of 
Sampling 
(feet)

Sensitive Taxa 
Present?

Sample Depth from 
Bottom 
(feet) WBI

Insensitive Taxa 
Present?

DO
(mg/L)
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Table 8‐10
 Shallow Sample Locations with Low DO

EK021 1 4 5.6 1.1 1.8 0.7 Yes No
MC006 1 5 4.7 1.2 2.2 0.8 Yes No
DK003 1 8 5.5 1 1.4 1.7 Yes No
EB036SG 2 6 4.3 2.8 1.5 1.5 Yes No
EK067SG 2 6 5.3 2.8 1.5 1.9 Yes No
EK076SG 2 6 2.3 1.8 1.3 1.5 Yes Yes
NC180SG 2 6 4.4 1.9 1.6 1.5 Yes No
EB036SG 2 8 6.2 1.7 0.5 1.4 Yes No
SP018SG 2 8 5.4 1.9 2.9 1.5 Yes Yes

Acronyms:
DO = dissolved oxygen
mg/L = milligrams per liter
WBI = Weisberg Biotic Index

Sample ID Phase Month

Water Depth at Time of 
Sampling
(feet)

Sensitive Taxa 
Present?

Sample Depth from 
Bottom 
(feet) WBI

Insensitive Taxa 
Present?

DO
 (mg/L)
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Table 8‐11
Leptocheirus  Toxicity Test Control Results

Ave. Sd Ave. Sd Ave. Sd Ave. Sd Ave. Sd Ave. Sd
LABCONTROL‐LP10D‐B1‐24767 90.0 14.6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
LABCONTROL‐LP10D‐B2‐24768 91.0 12.4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
LABCONTROL‐LP28D‐B1‐24769 ‐‐ ‐‐ 82.5 12.82 0.977 0.200 1.19 0.168 3.23 1.44 9.16 3.03
LABCONTROL‐LP28D‐B2‐24770 ‐‐ ‐‐ 80.0 9.64 0.932 0.216 1.18 0.215 2.94 1.89 10.32 9.60
Notes:
‐‐ = no data
Ave. = arithmetic average
ind. = individual
mg = milligram
Sd = standard deviation

28‐day 
Reproduction per 
Surviving Female 

Amphipod10‐day Survival 28‐day Survival
28‐day Biomass 

(mg/ind.)
28‐day Weight 

(mg/ind.)

28‐day 
Reproduction per 

Surviving 
Amphipod

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1
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Table 8‐12a
Reference Envelope Values for the 

Six Leptocheirus  Toxicity Test Endpoints

All Reference Areas (n = 48)
Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

28‐day Survival Weibull 59.7 72.8 NC167, NC168, WC012
28‐day Biomass Weibull 49.0 71.2 NC013, NC037, NC167, NC168, NC169, WC010
28‐day Weight  Weibull 61.8 86.0 NC013, NC169
28‐day Reproduction per Amphipod  Weibull 27.3 51.3 NC153, NC156, DK001, NC164, NC037, NC046
28‐day Reproduction per Female Amphipod Weibull 31.6 55.1 NC153, NC154, NC156, DK001, NC164, NC037, NC046
10‐day Survival Weibull 63.4 75.5 NC153, NC161, DK001

All Reference Areas without WE014, WE013, 
WE012 (n = 42)

Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

28‐day Survival Weibull 70.9 80.8 NC153, NC158, NC013, NC162, NC037, NC169
28‐day Biomass Weibull 63.2 82.7 NC153, NC156, NC158, NC037, NC168, NC169
28‐day Weight  Weibull 68.3 90.4 NC156, NC013, NC037, NC167, NC169
28‐day Reproduction per Amphipod  Weibull 38.99 64.3 NC154, NC156, DK001, NC164, NC046
28‐day Reproduction per Female Amphipod Weibull 38.96 62.8 NC154, NC156, DK001, NC037, NC165, NC046
10‐day Survival Weibull 70.3 80.2 NC153

Acronym:
R = R statistical computing language

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 8‐12b
Reference Envelope Values for the 

Six Leptocheirus  Toxicity Test Endpoints by Individual Area 

Individual Area (n = 12) 
Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

 Gerritsen Creek
28‐day Survival Weibull 70.6 81.0 NC153, NC158, NC013, NC162, NC037, NC169
28‐day Biomass Weibull 66.5 82.5 NC153, NC156, NC158, NC037
28‐day Weight  Gamma 84.7 94.0 NC156, NC037, NC167
28‐day Reproduction per Amphipod  Gamma 42.7 61.1 NC154, NC156, DK001, NC164, NC046
28‐day Reproduction per Female Amphipod Weibull 37.6 58.6 NC153, NC154, NC156, DK001, NC037, NC046
10‐day Survival Weibull 75.1 83.6 NC153

 Spring Creek
28‐day Survival Weibull 72.6 81.1 NC153, NC158, NC013, NC162, NC037, NC169
28‐day Biomass Weibull 63.7 83.2 NC153, NC156, NC158, NC037
28‐day Weight  Weibull 61.9 88.0 NC013, NC169
28‐day Reproduction per Amphipod  Weibull 36.9 59.2 NC153, NC156, DK001, NC164, NC046
28‐day Reproduction per Female Amphipod Weibull 41.3 62.8 NC154, NC156, DK001, NC165
10‐day Survival Weibull 69.2 80.0 NC153

 Head of Bay
28‐day Survival Weibull 69.3 78.6 NC153, NC158, NC013, NC162, NC037, NC169
28‐day Biomass Weibull 50.5 70.8 NC013, NC037, NC167, NC168, NC169, WC010
28‐day Weight  Weibull 61.6 82.0 NC013, NC169, NC065
28‐day Reproduction per Amphipod  Weibull 31.8 57.4 NC153, NC156, DK001, NC164, NC037, NC046

28‐day Reproduction per Female Amphipod Weibull 30.4 55.5
NC153, NC154, NC156, NC158, NC013, DK001, NC164, 
NC037, NC046

10‐day Survival Weibull 59.1 71.2 NC153, NC161, DK001, NC164

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 2

October 2018
181037-01.01



Table 8‐12b
Reference Envelope Values for the 

Six Leptocheirus  Toxicity Test Endpoints by Individual Area 

Individual Area (n = 12) 
Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

 Westchester Creek
28‐day Survival Weibull 27.8 44.9 NC065
28‐day Biomass Weibull 14.8 34.4 NC065, WC012
28‐day Weight  Weibull 48.6 75.8 NC162, NC065
28‐day Reproduction per Amphipod  Weibull 7.3 22.0 NC158, NC162, NC167, NC168, NC169, WC001
28‐day Reproduction per Female Amphipod Weibull 13.5 30.8 NC158, NC167, NC168, NC169, MC005, EK072, WC001
10‐day Survival Weibull 41.6 58.0 NC158, NC162, NC169

Acronym:
R = R statistical computing language
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Newtown Creek RI/FS 2 of 2
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181037-01.01



Table 8‐12c
Reference Envelope Values for the 

Six Leptocheirus  Toxicity Test Endpoints for Westchester Creek Scenarios

Westchester Creek (n = 12)
Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

28‐day Survival Weibull 27.8 44.9 NC065
28‐day Biomass Weibull 14.8 34.4 NC065, WC012
28‐day Weight  Weibull 48.6 75.8 NC162, NC065
28‐day Reproduction per Amphipod  Weibull 7.3 22.0 NC158, NC162, NC167, NC168, NC169, WC001
28‐day Reproduction per Female Amphipod Weibull 13.5 30.8 NC158, NC167, NC168, NC169, MC005, EK072, WC001
10‐day Survival Weibull 41.6 58.0 NC158, NC162, NC169

Westchester Creek without WE014, WE013, 
WE012 (n = 6)*

Endpoint (Control‐Adjusted % Response) Distribution

R 95% Lower 
Confidence Limit 

on the 5th 
Percentile

R 95% Lower 
Confidence Limit 

on the 20th 
Percentile

Stations Between the 5th and 20th Percentile Reference 
Envelope Threshold Values

28‐day Survival Gamma 67.8 74.6 None
28‐day Biomass Gamma 76.1 88.8 NC153, NC046
28‐day Weight  Weibull 98.9 113.8 NC153, NC161, NC164, NC046
28‐day Reproduction per Amphipod  Gamma 55.0 69.9 NC154, NC161, NC165

28‐day Reproduction per Female Amphipod Weibull 28.8 50.5
NC153, NC156, NC158, NC013, DK001, NC164, NC037, 
NC046

10‐day Survival Weibull 78.2 83.8 NC154
Note:
* = At low sample sizes, the uncertainty in the bootstrap estimate and confidence limit is compounded. 

Acronym:
R = R statistical computing language
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Table 8‐13a
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (All Data, n = 48)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 59.71 48.99 61.77 27.30 31.60 63.44

20th Percentile Reference Envelope Threshold 72.77 71.19 86.00 51.32 55.13 75.48
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod

28‐day Reproduction per Surviving 
Female Amphipod 10‐day Percent Survival*

Location ID Area

Miles from 
Mouth of 
Newtown 
Creek

28‐day Percent Survival* 28‐day Growth (biomass) 28‐day Growth (weight)
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Table 8‐13b
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (All Data, n = 42)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 70.87 63.24 68.25 38.68 38.64 70.27

20th Percentile Reference Envelope Threshold 80.69 82.91 90.66 63.57 62.50 80.14
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod

28‐day Reproduction per Surviving 
Female Amphipod 10‐day Percent Survival*

Location ID Area

Miles from 
Mouth of 
Newtown 
Creek

28‐day Percent Survival* 28‐day Growth (biomass) 28‐day Growth (weight)
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Table 8‐13c
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (Gerritsen Creek, n = 12)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 70.65 66.47 84.68 42.70 37.57 75.10

20th Percentile Reference Envelope Threshold 80.98 82.48 94.01 61.14 58.58 83.64
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod

28‐day Reproduction per Surviving 
Female Amphipod 10‐day Percent Survival*

Location ID Area

Miles from 
Mouth of 
Newtown 
Creek

28‐day Percent Survival* 28‐day Growth (biomass) 28‐day Growth (weight)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 8‐13d
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (Spring Creek, n = 12)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 72.58 63.67 61.94 36.89 41.26 69.16

20th Percentile Reference Envelope Threshold 81.07 83.24 88.01 59.17 62.76 80.02
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod

28‐day Reproduction per Surviving 
Female Amphipod 10‐day Percent Survival*

Location ID Area

Miles from 
Mouth of 
Newtown 
Creek

28‐day Percent Survival* 28‐day Growth (biomass) 28‐day Growth (weight)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 8‐13e
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (Head of Bay, n = 12)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 69.25 50.56 61.60 31.81 30.39 59.10

20th Percentile Reference Envelope Threshold 78.64 70.51 82.03 57.42 55.48 71.15
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod

28‐day Reproduction per Surviving 
Female Amphipod 10‐day Percent Survival*

Location ID Area

Miles from 
Mouth of 
Newtown 
Creek

28‐day Percent Survival* 28‐day Growth (biomass) 28‐day Growth (weight)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 8‐13f
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (Westchester Creek, n = 12)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 27.82 14.81 48.57 7.31 13.49 41.59

20th Percentile Reference Envelope Threshold 44.87 34.40 75.78 21.96 30.81 58.03
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  

28‐day Reproduction per Surviving 
Amphipod
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Table 8‐13g
Sediment Bioassay Reference Envelope Evaluation Using 95% Lower Confidence Limit of 5th and 20th Percentiles (Westchester Creek, Without WE014, WE013, and WE012, n = 6)

Control‐Adjusted 
% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
Control‐Adjusted 

% Response

Significant 
Difference from 

Control
5th Percentile Reference Envelope Threshold 67.77 76.13 98.91 55.01 28.79 78.25

20th Percentile Reference Envelope Threshold 74.57 88.79 113.78 69.92 50.50 83.79
NC153SG Newtown Creek 0.052 76.56 NSD 78.59 NSD 104.42 NSD 38.51 NSD 37.96 NSD 70.33 SD
NC154SG Newtown Creek 0.155 95.45 NSD 91.12 NSD 97.86 NSD 59.38 NSD 51.33 NSD 83.33 NSD
NC156SG Newtown Creek 0.262 83.59 NSD 72.99 NSD 89.32 NSD 42.77 NSD 46.78 NSD 34.07 SD
NC158SG Newtown Creek 0.344 78.13 NSD 73.25 NSD 94.73 NSD 21.06 NSD 30.50 NSD 49.45 SD
NC013SG Newtown Creek 0.487 77.27 NSD 62.97 NSD 79.82 NSD 25.34 SD 31.51 NSD 25.56 SD
NC161SG Newtown Creek 0.624 90.15 NSD 93.83 NSD 108.00 NSD 68.09 NSD 64.60 NSD 67.78 SD
NC162SG Newtown Creek 0.773 75.00 NSD 45.21 SD 58.18 NSD 7.45 NSD 6.70 SD 42.86 SD
DK001SG Dutch Kills 0.904 88.64 NSD 102.98 NSD 119.60 NSD 48.74 NSD 45.58 NSD 65.56 SD
NC164SG Newtown Creek 1.105 96.21 NSD 96.13 NSD 101.76 NSD 46.03 NSD 34.73 NSD 62.22 SD
NC037SG Newtown Creek 1.254 77.34 NSD 69.79 NSD 90.27 NSD 33.83 NSD 40.19 NSD 58.24 SD
NC165SG Newtown Creek 1.395 96.97 NSD 118.74 NSD 122.99 NSD 67.12 NSD 60.23 NSD 36.67 SD
NC046SG Newtown Creek 1.536 86.72 NSD 83.97 NSD 99.23 NSD 48.72 NSD 40.59 NSD 41.21 SD
NC167SG Newtown Creek 1.746 60.16 SD 50.69 SD 88.95 NSD 12.98 NSD 18.65 NSD 16.48 SD
NC168SG Newtown Creek 1.918 66.41 SD 63.54 NSD 98.42 NSD 15.53 NSD 19.62 NSD 29.67 SD
NC169SG Newtown Creek 1.984 76.56 NSD 63.57 NSD 81.85 NSD 15.96 NSD 18.45 NSD 47.25 SD
NC065SG Newtown Creek 2.231 42.97 SD 28.83 SD 61.62 NSD 2.98 SD 8.08 SD 29.67 SD
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD
MC017SG Maspeth Creek 2.441 15.91 SD 1.68 SD 15.40 SD 2.32 SD 0.00 SD 17.78 SD
MC005SG Maspeth Creek 2.517 25.76 SD 5.12 SD 27.90 SD 4.06 SD 23.89 SD 6.67 SD
MC023SG Maspeth Creek 2.624 7.03 SD 2.31 SD 30.25 SD 0.21 SD 0.00 SD 9.89 SD
NC293SG Newtown Creek 2.561 0.78 SD ‐0.50 SD 3.24 SD 0.43 SD 0.00 SD 5.49 SD
NC180SG Newtown Creek 2.637 5.47 SD 1.20 SD 10.38 SD 0.43 SD 1.21 SD 3.30 SD
EB006SG East Branch 3.065 9.85 SD 2.71 SD 21.33 SD 0.39 SD 2.05 SD 5.56 SD
EB036SG East Branch 3.127 8.59 SD ‐0.29 SD 14.51 SD 4.47 SD 0.81 SD 5.49 SD
NC181SG English Kills 2.82 12.88 SD 1.31 SD 13.85 SD 1.16 SD 0.00 SD 6.67 SD
EK057SG English Kills 3.024 9.09 SD ‐0.12 SD 6.00 SD 0.58 SD 1.37 SD 0.00 SD
EK006SG English Kills 3.07 3.03 SD 0.96 SD 20.53 SD 0.00 SD 0.00 SD 1.11 SD
EK059SG English Kills 3.303 1.52 SD 1.49 SD 14.49 SD 0.00 SD 0.00 SD 0.00 SD
EK065SG English Kills 3.505 6.82 SD ‐0.04 SD 8.75 SD 0.00 SD 0.00 SD 5.56 SD
EK072SG English Kills 3.62 8.33 SD 0.72 SD 16.14 SD 2.51 SD 15.02 SD 3.33 SD
EK076SG English Kills 3.801 0.00 SD 0.00 SD 0.00 SD 0.00 SD 0.00 SD 5.49 SD
DK040SG Dutch Kills 1.398 13.28 SD 4.57 SD 18.89 SD 0.00 SD 0.00 SD 2.20 SD
DK037SG Dutch Kills 1.251 12.88 SD 3.28 SD 31.01 SD 0.77 SD 1.82 SD 12.22 SD
WC010SG Whale Creek 0.936 54.69 SD 52.37 SD 95.71 NSD 18.09 NSD 21.41 NSD 21.98 SD
WC012SG Whale Creek 1.066 64.39 SD 30.86 SD 48.40 SD 6.19 SD 6.48 SD 11.11 SD

Notes: Acronyms:
Green shading indicates values greater than or equal to the 20th percentile reference envelope threshold. NSD = no significant difference
Yellow shading indicates values between the 5th percentile and 20th percentile reference envelope thresholds. SD = significant difference
Orange shading indicates values less than the 5th percentile reference envelope threshold. Significant difference determined at 5% alpha level (α = 0.05)
* = For determining statistical difference from control, percent survival data were transformed using the arcsine of the square root of the value.
Reference envelope threshold determined based on the 95% lower confidence limit on the 5th and 20th percentiles of best fit distribution.  
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Table 8‐14
Porewater Chronic Threshold Values

Group Chemical CAS RN

Selected Chronic 
Threshold Value 

(µg/L) Reference
ALKPAH C1‐Benzanthracenes/Chrysenes C1_218‐01‐9 0.8557 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C1‐Fluoranthenes/Pyrenes C1_FLRANPYRN 4.887 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C1‐Fluorenes C1_86‐73‐7 13.99 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C1‐Phenanthrenes/Anthracenes C1_PHENANTH 7.436 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C2‐Benzanthracenes/Chrysenes C2_218‐01‐9 0.4827 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C2‐Fluorenes C2_86‐73‐7 5.305 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C2‐Naphthalenes C2_91‐20‐3 30.24 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C2‐Phenanthrenes/Anthracenes C2_PHENANTH 3.199 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C3‐Benzanthracenes/Chrysenes C3_218‐01‐9 0.1675 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C3‐Fluorenes C3_86‐73‐7 1.916 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C3‐Naphthalenes C3_91‐20‐3 11.1 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C3‐Phenanthrenes/Anthracenes C3_PHENANTH 1.256 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C4‐Benzanthracenes/Chrysenes C4_218‐01‐9 0.07062 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C4‐Naphthalenes C4_91‐20‐3 4.048 USEPA 2003, EPA‐600‐R‐02‐013
ALKPAH C4‐Phenanthrenes/Anthracenes C4_PHENANTH 0.5594 USEPA 2003, EPA‐600‐R‐02‐013

METDISS Antimony 7440‐36‐0 500
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)
METDISS Arsenic 7440‐38‐2 36 NYSDEC Saline Surface Waters (NYSDEC 1998)

METDISS Barium 7440‐39‐3 404
Water Quality Guidance for the Great Lakes System and 

Correction; Proposed Rules (USEPA 1993)

METDISS Beryllium 7440‐41‐7 0.66
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)

METDISS Cadmium 7440‐43‐9 8.8
National Recommended Water Quality Criteria 

(USEPA 2015)

METDISS Chromium 7440‐47‐3 57.5
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

METDISS Cobalt 7440‐48‐4 23
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)
METDISS Copper 7440‐50‐8 5.6 NYSDEC Saline Surface Waters (NYSDEC 1998)

METDISS Lead 7439‐92‐1 8.1
National Recommended Water Quality Criteria 

(USEPA 2015)

METDISS Mercury 7439‐97‐6 0.94
National Recommended Water Quality Criteria 

(USEPA 2015)

METDISS Nickel 7440‐02‐0 8.2
National Recommended Water Quality Criteria 

(USEPA 2015)

METDISS Selenium 7782‐49‐2 71
National Recommended Water Quality Criteria 

(USEPA 2015)

METDISS Silver 7440‐22‐4 0.23
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

METDISS Thallium 7440‐28‐0 21.3
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

METDISS Tin 7440‐31‐5 73
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)

METDISS Vanadium 7440‐62‐2 20
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)

METDISS Zinc 7440‐66‐6 81
National Recommended Water Quality Criteria 

(USEPA 2015)
PAH 1‐Methylnaphthalene 90‐12‐0 81.69 USEPA 2003, EPA‐600‐R‐02‐013
PAH 2‐Methylnaphthalene 91‐57‐6 81.69 USEPA 2003, EPA‐600‐R‐02‐013
PAH Acenaphthene 83‐32‐9 55.85 USEPA 2003, EPA‐600‐R‐02‐013
PAH Acenaphthylene 208‐96‐8 306.9 USEPA 2003, EPA‐600‐R‐02‐013
PAH Anthracene 120‐12‐7 20.73 USEPA 2003, EPA‐600‐R‐02‐013
PAH Benzo(a)anthracene 56‐55‐3 2.227 USEPA 2003, EPA‐600‐R‐02‐013
PAH Benzo(a)pyrene 50‐32‐8 0.9573 USEPA 2003, EPA‐600‐R‐02‐013
PAH Benzo(b,k)fluoranthene BKBFLANTH 0.6774 USEPA 2003, EPA‐600‐R‐02‐013
PAH Benzo(e)pyrene 192‐97‐2 0.9008 USEPA 2003, EPA‐600‐R‐02‐013
PAH Benzo(g,h,i)perylene 191‐24‐2 0.4391 USEPA 2003, EPA‐600‐R‐02‐013
PAH Chrysene 218‐01‐9 2.042 USEPA 2003, EPA‐600‐R‐02‐013
PAH Dibenzo(a,h)anthracene 53‐70‐3 0.2825 USEPA 2003, EPA‐600‐R‐02‐013
PAH Fluoranthene 206‐44‐0 7.109 USEPA 2003, EPA‐600‐R‐02‐013
PAH Fluorene 86‐73‐7 39.3 USEPA 2003, EPA‐600‐R‐02‐013
PAH Indeno(1,2,3‐c,d)pyrene 193‐39‐5 0.275 USEPA 2003, EPA‐600‐R‐02‐013
PAH Naphthalene 91‐20‐3 193.5 USEPA 2003, EPA‐600‐R‐02‐013
PAH Perylene 198‐55‐0 0.9008 USEPA 2003, EPA‐600‐R‐02‐013
PAH Phenanthrene 85‐01‐8 19.13 USEPA 2003, EPA‐600‐R‐02‐013
PAH Pyrene 129‐00‐0 10.11 USEPA 2003, EPA‐600‐R‐02‐013

PESTH Aldrin 309‐00‐2 0.13
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

PESTH Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 0.0064a
Ambient Water Quality Criteria for Chlordane

(USEPA 1980a)

PESTH Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 0.0064a
Ambient Water Quality Criteria for Chlordane

(USEPA 1980a)

PESTH Dieldrin 60‐57‐1 0.11
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)
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Table 8‐14
Porewater Chronic Threshold Values

Group Chemical CAS RN

Selected Chronic 
Threshold Value 

(µg/L) Reference

PESTH Endosulfan sulfate 1031‐07‐8 0.009
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

PESTH Endosulfan, alpha‐ (I) 959‐98‐8 0.0087
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Endosulfan, beta (II) 33213‐65‐9 0.0087
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Endrin 72‐20‐8 0.01
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

PESTH Heptachlor 76‐44‐8 0.0036
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Heptachlor epoxide 1024‐57‐3 0.0036
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Hexachlorobenzene 118‐74‐1 3.68a
Ambient Water Quality Criteria for Hexachlorobenzene 

(USEPA 1994)

PESTH Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 25
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

PESTH Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 141
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)

PESTH
Hexachlorocyclohexane (BHC), gamma‐ 
(Lindane)

58‐89‐9 0.016
USEPA Region III BTAG, Marine Screening Benchmarks 

(USEPA 2006a)

PESTH Methoxychlor 72‐43‐5 0.03
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Mirex 2385‐85‐5 0.001
National Recommended Water Quality Criteria 

(USEPA 2015)

PESTH Oxychlordane 27304‐13‐8 0.0022
USEPA Region III BTAG, Freshwater Screening 

Benchmarks (USEPA 2006b)

PESTH Total DDx High Resolution (KM) (MDL) tDDT_KM_MDL 0.007
Ambient Water Quality Criteria for DDx 

(USEPA 1980b)
PCBCONG Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL 0.54b Fuchsman et al. 2006
Notes:

Acronyms:
µg/L = microgram per liter
ALKPAH = alkylated polycyclic aromatic hydrocarbons
BTAG = Biological Technical Assistance Group
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4' and 4,4'‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
MDL = method detection limit
METDISS = metals, dissolved
NYSDEC = New York State Department of Environmental Conservation
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
PCBCONG = PCB congeners
PESTH = pesticides – high resolution
SL = screening level
SLERA = Screening Level Ecological Risk Assessment
TPCB = total polycyclic aromatic hydrocarbons
USEPA = U.S. Environmental Protection Agency

References:

USEPA, 2015.  National Recommended Water Quality Criteria.   Available from: http://www.epa.gov/ost/criteria/wqctable/.

a = Based on the USEPA‐directed hierarchy for selecting surface water screening levels in the Phase 2 SLERA, the screening level selected for chlordane alpha‐ 
(chlordane, cis‐), and chlordane, beta‐ (chlordane, trans‐) of 0.004 ug/L is a human health‐based action level for edible fish, and the screening level selected for 
hexachlorobenzene of 0.0003 ug/L is based on the protection of wildlife.  To evaluate potential risks to benthic macroinvertebrates in the baseline risk analyses 
from exposure via porewater, the alternative chronic thresholds presented in this table were selected from USEPA criteria documents for the protection of 
aquatic life. 

b = Based on the USEPA‐directed hierarchy for selecting surface water screening levels in the Phase 2 SLERA, the screening level selected for TPCB congeners is 
based on the protection of wildlife.  To evaluate potential risks to benthic macroinvertebrates in the baseline risk analyses from exposure via porewater, an 
alternative chronic threshold for the protection of benthic macroinvertebrates was selected. 

USEPA, 2003.  Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: PAH Mixtures .  
Office of Research and Development.  USEPA 600‐R‐02‐013.  January 2005.

USEPA, 2006b.  USEPA Region 3 Biological Technical Assistance Group (BTAG) Screening Benchmarks, Freshwater Benchmarks, Mid Atlantic Risk Assessment .  
July 2006.  Available from: http://www.epa.gov/reg3hscd/risk/eco/index.htm.

Fuchsman et al. (Fuchsman, P.C., T.R. Barber, J.C. Lawton, and K.B. Leigh), 2006.  An Evaluation of Cause–Effect Relationships Between Polychlorinated Biphenyl 
Concentrations and Sediment Toxicity to Benthic Invertebrates. Environmental Toxicology and Chemistry 25(10):2601–2612.
NYSDEC (New York State Department of Environmental Conservation), 1998.  Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1 – 

Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations.   Including Errata Sheet  (January 1999) and Addendum  (June 
2004).  June 1998.
USEPA  (U.S. Environmental Protection Agency), 1980a.  Ambient Water Quality Criteria for Chlordane.  Office of Water, Regulations and Standards, Criteria and 
Standards Division.  EPA 440/5‐80‐027.  October 1980.

USEPA, 1994. Ambient Aquatic Life Water Quality Criteria for Hexachlorobenzene (HCB) . Office of Water and Office of Research and Development. 823R94005. 
August 1994.

USEPA, 2006a.  USEPA Region III Biological Technical Assistance Group (BTAG) Screening Benchmarks, Marine Benchmarks, Mid‐Atlantic Risk Assessment .  
July 2006.  Available from: http://www.epa.gov/reg3hscd/risk/eco/index.htm.

USEPA, 1993.  Water Quality Guidance for the Great Lakes System and Correction; Proposed Rules.  Federal Register 58(72):20802‐21047.  April 1993.

USEPA, 1980b.  Ambient Water Quality Criteria for DDT.  Office of Water, Regulations and Standards, Criteria and Standards Division.  EPA 440/5‐80‐038.  October 
1980. 
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Table 8‐15a
Study Area Porewater Toxic Unit Calculations

Exposure Area Matrix Group Chemical CAS RN Fraction Unit Count
Frequency of 
Detection

Minimum 
Concentration1

Maximum 
Concentration1 Detect Flag

Chronic Threshold 
Value

Minimum Toxic 
Unit1

Maximum Toxic 
Unit1

Study Area PEEP METDISS Antimony 7440‐36‐0 D µg/L 36 50 0.080 0.42 D 500 0.00016 0.00084
PEEP METDISS Arsenic 7440‐38‐2 D µg/L 36 53 0.29 4.9 D 36 0.0081 0.14
PEEP METDISS Barium 7440‐39‐3 D µg/L 36 100 15 280 D 404 0.037 0.69
PEEP METDISS Beryllium 7440‐41‐7 D µg/L 36 0 0.080 0.080 ND 0.66 0.12 0.12
PEEP METDISS Cadmium 7440‐43‐9 D µg/L 36 36 0.020 0.97 D 8.8 0.0023 0.11
PEEP METDISS Chromium 7440‐47‐3 D µg/L 36 81 1.6 11 D 57.5 0.028 0.19
PEEP METDISS Cobalt 7440‐48‐4 D µg/L 36 58 0.12 0.80 D 23 0.0052 0.035
PEEP METDISS Copper 7440‐50‐8 D µg/L 36 69 0.42 16 D 5.6 0.075 2.9
PEEP METDISS Lead 7439‐92‐1 D µg/L 36 97 0.12 9.4 D 8.1 0.015 1.2
PEEP METDISS Mercury 7439‐97‐6 D µg/L 36 0 0.10 0.10 ND 0.94 0.11 0.11
PEEP METDISS Nickel 7440‐02‐0 D µg/L 36 58 0.60 3.8 D 8.2 0.073 0.46
PEEP METDISS Selenium 7782‐49‐2 D µg/L 36 19 0.41 25 D 71 0.0058 0.36
PEEP METDISS Silver 7440‐22‐4 D µg/L 36 3 0.10 0.10 D 0.23 0.43 0.43
PEEP METDISS Thallium 7440‐28‐0 D µg/L 36 0 0.12 0.12 ND 21.3 0.0056 0.0056
PEEP METDISS Tin 7440‐31‐5 D µg/L 36 58 0.18 0.79 D 73 0.0025 0.011
PEEP METDISS Total SEM Metals TU TSEM D µg/L 36 100 N/A N/A N/A N/A 0.15 7.2
PEEP METDISS Vanadium 7440‐62‐2 D µg/L 36 100 0.40 6.0 D 20 0.020 0.30
PEEP METDISS Zinc 7440‐66‐6 D µg/L 36 100 1.0 430 D 81 0.012 5.3
SPME ALKPAH C1‐Benzanthracenes/Chrysenes C1_218‐01‐9 D µg/L 35 26 0.026 2.8 D 0.8557 0.030 3.3
SPME ALKPAH C1‐Fluoranthenes/Pyrenes C1_FLRANPYRN D µg/L 35 43 0.095 13 D 4.887 0.019 2.7
SPME ALKPAH C1‐Fluorenes C1_86‐73‐7 D µg/L 35 63 0.15 9.6 D 13.99 0.011 0.69
SPME ALKPAH C1‐Phenanthrenes/Anthracenes C1_PHENANTH D µg/L 35 57 0.10 25 D 7.436 0.013 3.4
SPME ALKPAH C2‐Benzanthracenes/Chrysenes C2_218‐01‐9 D µg/L 35 9 0.89 4.0 D 0.4827 1.8 8.3
SPME ALKPAH C2‐Fluorenes C2_86‐73‐7 D µg/L 35 46 0.31 23 D 5.305 0.057 4.2
SPME ALKPAH C2‐Naphthalenes C2_91‐20‐3 D µg/L 35 77 0.50 25 D 30.24 0.017 0.81
SPME ALKPAH C2‐Phenanthrenes/Anthracenes C2_PHENANTH D µg/L 35 54 0.46 68 D 3.199 0.14 21
SPME ALKPAH C3‐Benzanthracenes/Chrysenes C3_218‐01‐9 D µg/L 35 3 4.4 4.4 D 0.1675 26 26
SPME ALKPAH C3‐Fluorenes C3_86‐73‐7 D µg/L 35 29 1.6 30 D 1.916 0.84 16
SPME ALKPAH C3‐Naphthalenes C3_91‐20‐3 D µg/L 35 77 0.20 140 D 11.1 0.018 13
SPME ALKPAH C3‐Phenanthrenes/Anthracenes C3_PHENANTH D µg/L 35 43 0.26 47 D 1.256 0.21 37
SPME ALKPAH C4‐Benzanthracenes/Chrysenes C4_218‐01‐9 D µg/L 35 0 0.010 0.010 ND 0.07062 0.14 0.14
SPME ALKPAH C4‐Naphthalenes C4_91‐20‐3 D µg/L 35 66 0.40 150 D 4.048 0.099 36
SPME ALKPAH C4‐Phenanthrenes/Anthracenes C4_PHENANTH D µg/L 35 31 0.57 73 D 0.5594 1.0 130
SPME PAH 1‐Methylnaphthalene 90‐12‐0 D µg/L 35 63 0.050 4.1 D 81.69 0.00061 0.05
SPME PAH 2‐Methylnaphthalene 91‐57‐6 D µg/L 35 51 0.060 2.0 D 81.69 0.00073 0.024
SPME PAH Acenaphthene 83‐32‐9 D µg/L 35 60 0.10 5.1 D 55.85 0.0018 0.091
SPME PAH Acenaphthylene 208‐96‐8 D µg/L 35 17 0.20 1.4 D 306.9 0.00065 0.0046
SPME PAH Anthracene 120‐12‐7 D µg/L 35 40 0.060 3.5 D 20.73 0.0029 0.17
SPME PAH Benzo(a)anthracene 56‐55‐3 D µg/L 35 57 0.0060 1.5 D 2.227 0.0027 0.65
SPME PAH Benzo(a)pyrene 50‐32‐8 D µg/L 35 14 0.030 0.50 D 0.9573 0.031 0.52
SPME PAH Benzo(b,k)fluoranthene BKBFLANTH D µg/L 35 14 0.18 0.84 D 0.6774 0.27 1.2
SPME PAH Benzo(e)pyrene 192‐97‐2 D µg/L 35 14 0.0090 0.45 D 0.9008 0.010 0.49
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Table 8‐15a
Study Area Porewater Toxic Unit Calculations

Exposure Area Matrix Group Chemical CAS RN Fraction Unit Count
Frequency of 
Detection

Minimum 
Concentration1

Maximum 
Concentration1 Detect Flag

Chronic Threshold 
Value

Minimum Toxic 
Unit1

Maximum Toxic 
Unit1

Study Area SPME PAH Benzo(g,h,i)perylene 191‐24‐2 D µg/L 35 11 0.016 0.39 D 0.4391 0.036 0.89
SPME PAH Chrysene 218‐01‐9 D µg/L 35 57 0.010 1.3 D 2.042 0.0049 0.61
SPME PAH Dibenzo(a,h)anthracene 53‐70‐3 D µg/L 35 9 0.018 0.096 D 0.2825 0.064 0.34
SPME PAH Fluoranthene 206‐44‐0 D µg/L 35 94 0.010 5.9 D 7.109 0.0014 0.82
SPME PAH Fluorene 86‐73‐7 D µg/L 35 63 0.045 1.4 D 39.3 0.0011 0.036
SPME PAH Indeno(1,2,3‐c,d)pyrene 193‐39‐5 D µg/L 35 11 0.0070 0.16 D 0.275 0.025 0.58
SPME PAH Naphthalene 91‐20‐3 D µg/L 35 71 0.10 21 D 193.5 0.00052 0.11
SPME PAH Perylene 198‐55‐0 D µg/L 35 11 0.024 0.65 D 0.9008 0.027 0.72
SPME PAH Phenanthrene 85‐01‐8 D µg/L 35 51 0.10 2.6 D 19.13 0.0052 0.13
SPME PAH Pyrene 129‐00‐0 D µg/L 35 94 0.020 6.1 D 10.11 0.0020 0.60
SPME PAH Total PAH (34) TU TPAH D µg/L 35 100 N/A N/A N/A N/A 0.46 270
SPME PESTH Aldrin 309‐00‐2 D µg/L 33 9 0.00000034 0.0000057 D 0.13 0.0000026 0.000044
SPME PESTH Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 D µg/L 34 100 0.000046 0.0029 D 0.0064 0.0071 0.45
SPME PESTH Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 D µg/L 34 100 0.000035 0.0031 D 0.0064 0.0054 0.48
SPME PESTH Dieldrin 60‐57‐1 D µg/L 34 100 0.00020 0.0085 D 0.11 0.0019 0.077
SPME PESTH Endosulfan sulfate 1031‐07‐8 D µg/L 34 0 0.000046 0.00056 ND 0.009 0.0051 0.063
SPME PESTH Endosulfan, alpha‐ (I) 959‐98‐8 D µg/L 34 21 0.00073 0.0084 D 0.0087 0.084 0.97
SPME PESTH Endosulfan, beta (II) 33213‐65‐9 D µg/L 34 0 0.00055 0.0068 ND 0.0087 0.063 0.78
SPME PESTH Endrin 72‐20‐8 D µg/L 34 0 0.0000090 0.000078 ND 0.01 0.00090 0.0078
SPME PESTH Heptachlor 76‐44‐8 D µg/L 34 0 0.0000020 0.000017 ND 0.0036 0.00056 0.0046
SPME PESTH Heptachlor epoxide 1024‐57‐3 D µg/L 34 88 0.000033 0.00056 D 0.0036 0.0093 0.16
SPME PESTH Hexachlorobenzene 118‐74‐1 D µg/L 34 100 0.0000050 0.00033 D 3.68 0.0000014 0.000091
SPME PESTH Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 D µg/L 34 3 0.000043 0.000043 D 25 0.0000017 0.0000017
SPME PESTH Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 D µg/L 34 0 0.000015 0.000084 ND 141 0.00000010 0.00000060
SPME PESTH Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 D µg/L 34 26 0.00014 0.00036 D 0.016 0.0086 0.023
SPME PESTH Methoxychlor 72‐43‐5 D µg/L 34 12 0.000074 0.0007 D 0.03 0.0025 0.023
SPME PESTH Mirex 2385‐85‐5 D µg/L 34 26 0.00000013 0.00000097 D 0.001 0.00013 0.00097
SPME PESTH Oxychlordane 27304‐13‐8 D µg/L 34 32 0.0000031 0.000021 D 0.0022 0.0014 0.0095
SPME PESTH Total DDx High Resolution (KM) (MDL) tDDT_KM_MDL D µg/L 34 100 0.00010 0.0017 D 0.007 0.014 0.24
SPME PCBCONG Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL D ng/L 36 100 2.6 470 D 540 0.0049 0.87

Note:
1 = Values are rounded to two significant figures.

Acronyms:
µg/L = microgram per liter ND = non‐detect
ALKPAH = alkylated polycyclic aromatic hydrocarbon ng/L = nanogram per liter
CAS RN = Chemical Abstracts Service Registry Number PAH = polycyclic aromatic hydrocarbon
D = detect (Maximum Detect Flag column) PCB = polychlorinated biphenyl
D = dissolved (Fraction column) PCBCONG = PCB congener
DDx = 2,4' and 4,4'‐DDD, ‐DDE, ‐DDT PEEP = peeper
KM = Kaplan‐Meier PESTH = pesticides – high resolution
MDL = method detection limit SEM = simultaneously extracted metals
METDISS = metals, dissolved SPME = solid‐phase microextraction
N/A = not applicable TU = toxic unit

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 2 of 2

October 2018
181037-01.01



Table 8‐15b
Reference Area Porewater Toxic Unit Calculations

Exposure Area Matrix Group Chemical CAS RN Fraction Unit Count
Frequency of 
Detection

Minimum 
Concentration1

Maximum 
Concentration1 Detect Flag

Chronic Threshold 
Value

Minimum Toxic 
Unit1

Maximum Toxic 
Unit1

Reference Area PEEP METDISS Antimony 7440‐36‐0 D µg/L 24 21 0.084 0.28 D 500 0.00017 0.00056
PEEP METDISS Arsenic 7440‐38‐2 D µg/L 24 38 0.36 4.8 D 36 0.010 0.13
PEEP METDISS Barium 7440‐39‐3 D µg/L 24 100 12 230 D 404 0.030 0.57
PEEP METDISS Beryllium 7440‐41‐7 D µg/L 24 4 0.096 0.096 D 0.66 0.15 0.15
PEEP METDISS Cadmium 7440‐43‐9 D µg/L 24 4 0.036 0.036 D 8.8 0.0041 0.0041
PEEP METDISS Chromium 7440‐47‐3 D µg/L 24 88 1.3 7.3 D 57.5 0.022 0.13
PEEP METDISS Cobalt 7440‐48‐4 D µg/L 24 33 0.19 0.92 D 23 0.0083 0.04
PEEP METDISS Copper 7440‐50‐8 D µg/L 24 67 0.32 3.5 D 5.6 0.057 0.62
PEEP METDISS Lead 7439‐92‐1 D µg/L 24 83 0.10 6.8 D 8.1 0.012 0.84
PEEP METDISS Mercury 7439‐97‐6 D µg/L 24 0 0.10 0.10 ND 0.94 0.11 0.11
PEEP METDISS Nickel 7440‐02‐0 D µg/L 24 25 0.50 2.5 D 8.2 0.061 0.30
PEEP METDISS Selenium 7782‐49‐2 D µg/L 24 0 0.25 0.25 ND 71 0.0035 0.0035
PEEP METDISS Silver 7440‐22‐4 D µg/L 24 0 0.080 0.080 ND 0.23 0.35 0.35
PEEP METDISS Thallium 7440‐28‐0 D µg/L 24 0 0.12 0.12 ND 21.3 0.0056 0.0056
PEEP METDISS Tin 7440‐31‐5 D µg/L 24 54 0.18 0.60 D 73 0.0025 0.0082
PEEP METDISS Total SEM Metals TU TSEM D µg/L 24 100 N/A N/A ND N/A 0.15 1.7
PEEP METDISS Vanadium 7440‐62‐2 D µg/L 24 100 0.92 5.8 D 20 0.046 0.29
PEEP METDISS Zinc 7440‐66‐6 D µg/L 24 100 1.0 10 D 81 0.012 0.12
SPME ALKPAH C1‐Benzanthracenes/Chrysenes C1_218‐01‐9 D µg/L 24 0 0.0050 0.0050 ND 0.8557 0.0058 0.0058
SPME ALKPAH C1‐Fluoranthenes/Pyrenes C1_FLRANPYRN D µg/L 24 0 0.010 0.010 ND 4.887 0.0020 0.0020
SPME ALKPAH C1‐Fluorenes C1_86‐73‐7 D µg/L 24 8 0.15 0.2 D 13.99 0.011 0.014
SPME ALKPAH C1‐Phenanthrenes/Anthracenes C1_PHENANTH D µg/L 24 4 0.10 0.10 D 7.436 0.013 0.013
SPME ALKPAH C2‐Benzanthracenes/Chrysenes C2_218‐01‐9 D µg/L 24 0 0.010 0.010 ND 0.4827 0.021 0.021
SPME ALKPAH C2‐Fluorenes C2_86‐73‐7 D µg/L 24 0 0.050 0.050 ND 5.305 0.0094 0.0094
SPME ALKPAH C2‐Naphthalenes C2_91‐20‐3 D µg/L 24 21 0.40 1.6 D 30.24 0.013 0.051
SPME ALKPAH C2‐Phenanthrenes/Anthracenes C2_PHENANTH D µg/L 24 0 0.050 0.050 ND 3.199 0.016 0.016
SPME ALKPAH C3‐Benzanthracenes/Chrysenes C3_218‐01‐9 D µg/L 24 0 0.010 0.010 ND 0.1675 0.060 0.060
SPME ALKPAH C3‐Fluorenes C3_86‐73‐7 D µg/L 24 0 0.060 0.060 ND 1.916 0.031 0.031
SPME ALKPAH C3‐Naphthalenes C3_91‐20‐3 D µg/L 24 21 0.20 1.2 D 11.1 0.018 0.11
SPME ALKPAH C3‐Phenanthrenes/Anthracenes C3_PHENANTH D µg/L 24 0 0.040 0.040 ND 1.256 0.032 0.032
SPME ALKPAH C4‐Benzanthracenes/Chrysenes C4_218‐01‐9 D µg/L 24 0 0.010 0.010 ND 0.07062 0.14 0.14
SPME ALKPAH C4‐Naphthalenes C4_91‐20‐3 D µg/L 24 13 0.31 0.63 D 4.048 0.075 0.15
SPME ALKPAH C4‐Phenanthrenes/Anthracenes C4_PHENANTH D µg/L 24 0 0.020 0.020 ND 0.5594 0.036 0.036
SPME PAH 1‐Methylnaphthalene 90‐12‐0 D µg/L 24 38 0.050 0.20 D 81.69 0.00061 0.0024
SPME PAH 2‐Methylnaphthalene 91‐57‐6 D µg/L 24 46 0.050 0.20 D 81.69 0.00061 0.0024
SPME PAH Acenaphthene 83‐32‐9 D µg/L 24 13 0.10 0.20 D 55.85 0.0018 0.0036
SPME PAH Acenaphthylene 208‐96‐8 D µg/L 24 0 0.20 0.20 ND 306.9 0.00065 0.00065
SPME PAH Anthracene 120‐12‐7 D µg/L 24 0 0.050 0.050 ND 20.73 0.0024 0.0024
SPME PAH Benzo(a)anthracene 56‐55‐3 D µg/L 24 4 0.0040 0.0040 D 2.227 0.0018 0.0018
SPME PAH Benzo(a)pyrene 50‐32‐8 D µg/L 24 0 0.0080 0.0080 ND 0.9573 0.0084 0.0084
SPME PAH Benzo(b,k)fluoranthene BKBFLANTH D µg/L 24 0 0.0050 0.0050 ND 0.6774 0.0074 0.0074
SPME PAH Benzo(e)pyrene 192‐97‐2 D µg/L 24 0 0.0050 0.0050 ND 0.9008 0.0056 0.0056
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Table 8‐15b
Reference Area Porewater Toxic Unit Calculations

Exposure Area Matrix Group Chemical CAS RN Fraction Unit Count
Frequency of 
Detection

Minimum 
Concentration1

Maximum 
Concentration1 Detect Flag

Chronic Threshold 
Value

Minimum Toxic 
Unit1

Maximum Toxic 
Unit1

Reference Area SPME PAH Benzo(g,h,i)perylene 191‐24‐2 D µg/L 24 0 0.0010 0.0010 ND 0.4391 0.0023 0.0023
SPME PAH Chrysene 218‐01‐9 D µg/L 24 4 0.0070 0.0070 D 2.042 0.0034 0.0034
SPME PAH Dibenzo(a,h)anthracene 53‐70‐3 D µg/L 24 0 0.0020 0.0020 ND 0.2825 0.0071 0.0071
SPME PAH Fluoranthene 206‐44‐0 D µg/L 24 63 0.010 0.080 D 7.109 0.0014 0.011
SPME PAH Fluorene 86‐73‐7 D µg/L 24 8 0.040 0.20 D 39.3 0.0010 0.0051
SPME PAH Indeno(1,2,3‐c,d)pyrene 193‐39‐5 D µg/L 24 0 0.0010 0.0010 ND 0.275 0.0036 0.0036
SPME PAH Naphthalene 91‐20‐3 D µg/L 24 58 0.10 0.80 D 193.5 0.00052 0.0041
SPME PAH Perylene 198‐55‐0 D µg/L 24 0 0.0040 0.0040 ND 0.9008 0.0044 0.0044
SPME PAH Phenanthrene 85‐01‐8 D µg/L 24 4 0.30 0.30 D 19.13 0.016 0.016
SPME PAH Pyrene 129‐00‐0 D µg/L 24 54 0.010 0.30 D 10.11 0.00099 0.03
SPME PAH Total PAH (34) TU TPAH D µg/L 24 100 N/A N/A N/A N/A 0.46 0.77
SPME PESTH Aldrin 309‐00‐2 D µg/L 23 0 0.000000092 0.0000019 ND 0.13 0.00000071 0.000015
SPME PESTH Chlordane, alpha‐ (Chlordane, cis‐) 5103‐71‐9 D µg/L 23 100 0.000020 0.00051 D 0.0064 0.0032 0.08
SPME PESTH Chlordane, beta‐ (Chlordane, trans‐) 5103‐74‐2 D µg/L 23 100 0.000020 0.00036 D 0.0064 0.0032 0.056
SPME PESTH Dieldrin 60‐57‐1 D µg/L 23 100 0.000099 0.0019 D 0.11 0.00090 0.017
SPME PESTH Endosulfan sulfate 1031‐07‐8 D µg/L 23 0 0.000036 0.00035 ND 0.009 0.0040 0.038
SPME PESTH Endosulfan, alpha‐ (I) 959‐98‐8 D µg/L 23 13 0.00057 0.0016 D 0.0087 0.065 0.19
SPME PESTH Endosulfan, beta (II) 33213‐65‐9 D µg/L 23 0 0.00034 0.004 ND 0.0087 0.039 0.47
SPME PESTH Endrin 72‐20‐8 D µg/L 23 0 0.0000076 0.000049 ND 0.01 0.00076 0.0049
SPME PESTH Heptachlor 76‐44‐8 D µg/L 23 0 0.00000082 0.000015 ND 0.0036 0.00023 0.0041
SPME PESTH Heptachlor epoxide 1024‐57‐3 D µg/L 23 91 0.000017 0.00077 D 0.0036 0.0048 0.21
SPME PESTH Hexachlorobenzene 118‐74‐1 D µg/L 23 70 0.0000029 0.000072 D 3.68 0.00000079 0.000019
SPME PESTH Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 D µg/L 23 9 0.000024 0.000035 D 25 0.00000096 0.0000014
SPME PESTH Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 D µg/L 23 0 0.0000075 0.000068 ND 141 0.000000053 0.00000048
SPME PESTH Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 D µg/L 23 0 0.000015 0.00014 ND 0.016 0.00094 0.0087
SPME PESTH Methoxychlor 72‐43‐5 D µg/L 23 0 0.0000048 0.000085 ND 0.03 0.00016 0.0028
SPME PESTH Mirex 2385‐85‐5 D µg/L 23 22 0.000000081 0.00000019 D 0.001 0.000081 0.00019
SPME PESTH Oxychlordane 27304‐13‐8 D µg/L 23 17 0.0000027 0.0000087 D 0.0022 0.0012 0.004
SPME PESTH Total DDx High Resolution (KM) (MDL) tDDT_KM_MDL D µg/L 23 100 0.000034 0.00038 D 0.007 0.0048 0.054
SPME PCBCONG Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL D ng/L 24 100 0.37 2.3 D 540 0.00069 0.0042

Note:
1 = Values are rounded to two significant figures.

Acronyms:
µg/L = microgram per liter MDL = method detection limit PCBCONG = PCB congener
ALKPAH = alkylated polycyclic aromatic hydrocarbon METDISS = metals, dissolved PEEP = peeper
CAS RN = Chemical Abstracts Service Registry Number N/A = not applicable PESTH = pesticides – high resolution
D = detect (Maximum Detect Flag column) ND = non‐detect SEM = simultaneously extracted metals
D = dissolved (Fraction column) ng/L = nanogram per liter SPME = solid‐phase microextraction
DDx = 2,4' and 4,4'‐DDD, ‐DDE, ‐DDT PAH = polycyclic aromatic hydrocarbon TU = toxic unit
KM = Kaplan‐Meier PCB = polychlorinated biphenyl
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Table 8‐16
Comparison of Leptocheirus  Survival with Porewater COPECs

Control‐Adjusted % 
Response

Significant Difference 
from Control

Control‐Adjusted % 
Response

Significant Difference 
from Control Total PAH (34) Total SEM Metals (5) Total PCBs

Total Chlorinated 
Pesticides

NC153SG Newtown Creek 0.052 76.56 NSD 70.33 SD 0.46 0.22 0.01 0.04
NC154SG Newtown Creek 0.155 95.45 NSD 83.33 NSD 0.47 0.15 0.01 0.04
NC156SG Newtown Creek 0.262 83.59 NSD 34.07 SD 0.46 0.64 0.01 0.05
NC158SG Newtown Creek 0.344 78.13 NSD 49.45 SD 0.46 0.34 0.01 0.04
NC013SG Newtown Creek 0.487 77.27 NSD 25.56 SD ‐‐ 0.39 0.02 0.05
NC161SG Newtown Creek 0.624 90.15 NSD 67.78 SD 0.66 0.73 0.01 0.06
NC162SG Newtown Creek 0.773 75.00 NSD 42.86 SD 0.58 2.1 0.01 0.06
DK001SG Dutch Kills 0.904 88.64 NSD 65.56 SD 1.05 0.95 0.02 0.09
NC164SG Newtown Creek 1.105 96.21 NSD 62.22 SD 0.46 0.53 0.02 0.06
NC037SG Newtown Creek 1.254 77.34 NSD 58.24 SD 0.83 0.64 0.02 0.07
NC165SG Newtown Creek 1.395 96.97 NSD 36.67 SD 0.46 1.1 0.01 0.07
NC046SG Newtown Creek 1.536 86.72 NSD 41.21 SD 0.49 0.69 0.01 0.09
NC167SG Newtown Creek 1.746 60.16 SD 16.48 SD 0.46 0.55 0.01 0.08
NC168SG Newtown Creek 1.918 66.41 SD 29.67 SD 0.57 0.54 0.01 0.15
NC169SG Newtown Creek 1.984 76.56 NSD 47.25 SD 0.46 0.21 0.01 0.10
NC065SG* Newtown Creek 2.231 42.97 SD 29.67 SD 0.49 0.16 0.01 0.13
NC174SG Newtown Creek 2.353 0.00 SD 0.00 SD 16 1.9 0.06 ‐‐
NC071SG Newtown Creek 2.432 0.00 SD 0.00 SD 92 2.7 0.10 0.20
MC017SG* Maspeth Creek 2.441 15.91 SD 17.78 SD 0.80 0.63 0.00 ‐‐
MC005SG* Maspeth Creek 2.517 25.76 SD 6.67 SD 1.1 0.43 0.01 0.18
MC023SG Maspeth Creek 2.624 7.03 SD 9.89 SD 2.8 7.2 0.01 0.17
NC293SG Newtown Creek 2.561 0.78 SD 5.49 SD 10.0 2.7 0.07 0.14
NC180SG Newtown Creek 2.637 5.47 SD 3.30 SD 178 0.29 0.18 0.23
EB006SG* East Branch 3.065 9.85 SD 5.56 SD 1.06 1.2 0.01 0.21
EB036SG* East Branch 3.127 8.59 SD 5.49 SD 0.74 0.17 0.01 0.20
NC181SG* English Kills 2.817 12.88 SD 6.67 SD 8.9 4.6 0.11 0.22
EK057SG English Kills 3.024 9.09 SD 0.00 SD 149 0.52 0.15 0.21
EK006SG English Kills 3.07 3.03 SD 1.11 SD 18 1.2 0.44 0.32
EK059SG English Kills 3.303 1.52 SD 0.00 SD 269 3.1 0.87 0.33
EK065SG English Kills 3.505 6.82 SD 5.56 SD 12 1.7 0.08 0.20
EK072SG English Kills 3.62 8.33 SD 3.33 SD 3.6 2.2 0.05 0.16
EK076SG English Kills 3.801 0.00 SD 5.49 SD 6.8 0.20 0.22 0.24
DK040SG* Dutch Kills 1.398 12.88 SD 12.22 SD 0.57 0.60 0.01 0.13
DK037SG* Dutch Kills 1.251 13.28 SD 2.20 SD 1.46 0.17 0.01 0.16
WC010SG Whale Creek 0.936 54.69 SD 21.98 SD 5.6 2.1 0.02 0.08
WC012SG Whale Creek 1.066 64.39 SD 11.11 SD 3.4 0.66 0.03 0.08

Notes: Acronyms:
Value below reference envelope (n = 48) 5th percentile threshold COPEC = contaminant of potential ecological concern
Value between reference envelope (n = 48) 5th and 20th percentile thresholds NSD = no significant difference

NSD Survival not significantly different from control PAH = polycyclic aromatic hydrocarbon
Porewater toxic unit between 1 and 5 TUs PCB = polychlorinated biphenyl
Porewater toxic unit between 5 and 10 TUs SD = significant difference
Porewater toxic unit greater than 10 TUs SEM = simultaneously extracted metals

‐‐ = Indicates no information that is appropriate or available TU = toxic unit
* ‐ indicates station that has higher toxicity than expected based on a porewater TU of less than 2

Porewater Toxic Unit

Location ID Area
Miles from Mouth of 
Newtown Creek

28‐day Percent Survival 10‐day Percent Survival
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Table 8‐17
Study Area Sediment Uncertain Contaminants of 

Potential Ecological Concern

Chemical CAS RN
No Screening Level
Metals
Beryllium 7440‐41‐7
Thallium 7440‐28‐0

Volatile Organic Compounds
1,1,2‐Trichloro‐1,2,2‐trifluoroethane (Freon 113) 76‐13‐1
1,2‐Dibromo‐3‐chloropropane 96‐12‐8
1,3‐Dichloropropene, cis‐ 10061‐01‐5
1,3‐Dichloropropene, trans‐ 10061‐02‐6
Bromochloromethane 74‐97‐5
Bromodichloromethane 75‐27‐4
Chloroethane 75‐00‐3
Chloromethane 74‐87‐3
Cyclohexane 110‐82‐7
Dibromochloromethane 124‐48‐1
Dichlorodifluoromethane 75‐71‐8
Ethylene dibromide (1,2‐Dibromoethane) 106‐93‐4
Methyl acetate 79‐20‐9
Methyl tert‐butyl ether (MTBE) 1634‐04‐4
Methylcyclohexane 108‐87‐2
Trichlorofluoromethane (Fluorotrichloromethane) 75‐69‐4

Semivolatile Organics
2‐Nitroaniline 88‐74‐4
2‐Nitrophenol 88‐75‐5
3‐Methylphenol & 4‐Methylphenol (m&p‐Cresol) MEPH3_4
3‐Nitroaniline 99‐09‐2
4‐Chlorophenyl phenyl ether 7005‐72‐3
4‐Nitroaniline 100‐01‐6
Acetophenone 98‐86‐2
Benzaldehyde 100‐52‐7
bis(2‐Chloroethoxy)methane 111‐91‐1
Caprolactam 105‐60‐2

Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0
1‐Methylphenanthrene 832‐69‐9
2,3,5‐Trimethylnaphthalene (1,6,7‐Trimethylnaphthalene) 2245‐38‐7
2,6‐Dimethylnaphthalene 581‐42‐0
4‐Methylphenol (p‐Cresol) 106‐44‐5

Pesticides
Endrin ketone 53494‐70‐5
Nonachlor, cis‐ 5103‐73‐1
Nonachlor, trans‐ 39765‐80‐5
Oxychlordane 27304‐13‐8
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Table 8‐17
Study Area Sediment Uncertain Contaminants of 

Potential Ecological Concern

Chemical CAS RN
Herbicides
2,2‐Dichloropropionic acid (Dalapon) 75‐99‐0
2,4‐DB (2,4‐D derivative) 94‐82‐6
Dichlorprop 120‐36‐5
Mecoprop (MCPP) 93‐65‐2
Mephanac (MCPA) 94‐74‐6

Reporting Limit Greater Than Screening Level
Volatile Organic Compounds
2‐Hexanone (Methyl butyl ketone) 591‐78‐6
4‐methyl‐2‐pentanone (Methyl isobutyl ketone) 108‐10‐1
Bromomethane (Methyl bromide) 74‐83‐9
Vinyl acetate 108‐05‐4

Semivolatile Organics
1,4‐Dioxane 123‐91‐1
2,3,4,6‐Tetrachlorophenol 58‐90‐2
2,4,5‐Trichlorophenol 95‐95‐4
2,4,6‐Trichlorophenol 88‐06‐2
2,4‐Dichlorophenol 120‐83‐2
2,4‐Dimethylphenol 105‐67‐9
2,4‐Dinitrophenol 51‐28‐5
2,4‐Dinitrotoluene 121‐14‐2
2,6‐Dinitrotoluene 606‐20‐2
2‐Chloronaphthalene 91‐58‐7
2‐Methylphenol (o‐Cresol) 95‐48‐7
3,3'‐Dichlorobenzidine 91‐94‐1
4‐Bromophenyl‐phenyl ether 101‐55‐3
4‐Chloro‐3‐methylphenol 59‐50‐7
4‐Nitrophenol 100‐02‐7
Atrazine 1912‐24‐9
Dinitro‐o‐cresol (4,6‐Dinitro‐2‐methylphenol) 534‐52‐1
Hexachlorobutadiene (Hexachloro‐1,3‐butadiene) 87‐68‐3
Hexachlorocyclopentadiene 77‐47‐4
Hexachloroethane 67‐72‐1
Isophorone 78‐59‐1
Nitrobenzene 98‐95‐3

Herbicides
Dinoseb 88‐85‐7

Acronym:
CAS RN = Chemical Abstracts Service Registry Number
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Table 9‐1
Baseline Risk Analyses − Invertebrate Tissue Thresholds − Blue Crab

Metals  Copper mg/kg 18.5 26.9 5 12
Metals  Lead mg/kg 17.3 N/A 0.52 2.6
Polycyclic Aromatic Hydrocarbons  Total HPAH (10 of 17) µg/kg 5,550 N/A 22 220
Polycyclic Aromatic Hydrocarbons  Total PAH (17) µg/kg 5,550 N/A 22 220
Pesticides  Dieldrin µg/kg 44,610 N/A 1.6 8
Dioxin Furans  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) ng/kg 153,000 N/A 0.15 1.3
Polychlorinated Biphenyl (PCB) Congeners  Total PCB Congener ng/kg 6,360,000 N/A 8,000 26,000
Notes:
1 = Selected NOEC is based on the minimum geomean for growth, reproduction, and mortality endpoints from USACE (2013) and USEPA (2007) (see Section 5.3.3).
2 = Selected LOEC is based on the minimum geomean for mortality and growth endpoints from USACE (2013).
3 = Selected NOECs and LOECs are from the Lower Passaic River Study Area (USEPA 2014) (see Sections 5.3.3 and 9.2.2).

Acronyms:
µg/kg = microgram per kilogram ng/kg = nanogram per kilogram
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon NOEC = no observed effect concentration
LOEC = lowest observed effect concentration PAH = polycyclic aromatic hydrocarbon
mg/kg = milligram per kilogram PCB = polychlorinated biphenyl
N/A = not applicable USEPA = U.S. Environmental Protection Agency
NCG = Newtown Creek Group

References:

USEPA, 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower Passaic 
River, Table 4‐13: Summary of Critical Body Residue Threshold Values for Various Ecological Receptors.  Prepared by The Louis Berger Group, Inc. in conjunction with Battelle, 
HDR|HydroQual.  Prepared for USEPA Region 2 and USACE. 

USEPA Region 2 
LOEC3Chemical Group Chemical

Units 
(wet weight) NCG NOEC1

USEPA Region 2 
NOEC3

USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: http://el.erdc.usace.army.mil/ered/.

NCG LOEC2

USEPA (U.S. Environmental Protection Agency), 2007.  PCB Residue Effects (PCBRes) User Guide .  Version 1.0. Prepared for USEPA, Office of Research and Development, 
National Health and Environmental Effects Research Laboratory, Mid‐Continent Ecology Division (MED).  Prepared by Computer Sciences Corporation.  Contract 68 W‐02 032, 
Task 5003 and 5004.  October 2007.  Accessed August 2013.  Available from: http://www.epa.gov/med/Prods_Pubs/pcbres.htm.
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Table 9‐2
Baseline Risk Analyses Study Area − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2 NCG LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA
Region 2  

NOEC Hazard 
Quotient1,2

USEPA 
Region 2  
LOEC

USEPA 
Region 2  

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 19 18.5 1.03 26.9 0.71 5 3.8 12 1.6
Lead 7439‐92‐1 mg/kg 100 0.62 17.3 0.036 N/A N/A 0.52 1.2 2.6 0.24

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 88 27 5,550 0.0049 N/A N/A 22 1.2 220 0.12
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 96 45 5,550 0.0081 N/A N/A 22 2.0 220 0.2

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 2.2 44,600 0.000049 N/A N/A 1.6 1.4 8 0.27

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 75 0.52 153,000 0.0000034 N/A N/A 0.15 3.5 1.3 0.4

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 230,000 6,360,000 0.036 N/A N/A 8,000 29 26,000 8.8

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
N/A = not applicable
NCG = Newtown Creek Group 
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Study Area
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Table 9‐3a
Baseline Risk Analyses Reference Areas − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection

 (%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2
USEPA Region 2 

NOEC

USEPA Region 2  
NOEC Hazard 
Quotient1,2

USEPA Region 2  
LOEC

USEPA Region 2  
LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 14 18.5 0.76 5 2.8 12 1.2
Lead 7439‐92‐1 mg/kg 100 1.5 17.3 0.087 0.52 2.9 2.6 0.59

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 40 7.1 5,550 0.0013 22 0.32 220 0.032
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 75 18 5,550 0.0032 22 0.82 220 0.080

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 2 44,600 0.000045 1.6 1.3 8 0.25

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.35 153,000 0.0000023 0.15 2.3 1.3 0.27

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 76,000 6,360,000 0.012 8,000 9.5 26,000 2.9

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Reference 
Area
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Table 9‐3b
Baseline Risk Analyses Westchester Creek Reference Area − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection

 (%) 95% UCL1 UCL Type NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2  
NOEC

USEPA Region 2  
NOEC Hazard 
Quotient1,2

USEPA 
Region 2  
LOEC

USEPA 
Region 2  

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 18.56 95% Student's‐t UCL 18.5 1.0 5 3.7 12 1.5
Lead 7439‐92‐1 mg/kg 100 3.113 95% Student's‐t UCL 17.3 0.180 0.52 6.0 2.6 1.2

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 40 98.44 99% KM (Chebyshev) UCL 5,550 0.018 22 4.5 220 0.45
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 80 41.45 95% KM (t) UCL 5,550 0.0075 22 1.9 220 0.19

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 2.037 95% Student's‐t UCL 44,600 0.000046 1.6 1.3 8 0.25

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.499 95% Student's‐t UCL 153,000 0.0000033 0.15 3.3 1.3 0.38

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 128694 95% Student's‐t UCL 6,360,000 0.020 8,000 16.1 26,000 4.9

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Westchester 
Creek
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Table 9‐3c
Baseline Risk Analyses Head of Bay Reference Area − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection

 (%) 95% UCL1 UCL Type NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2  
NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA 
Region 2  
LOEC

USEPA Region 2  
LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 12.82 95% Student's‐t UCL 18.5 0.69 5 2.6 12 1.1
Lead 7439‐92‐1 mg/kg 100 0.128 95% Student's‐t UCL 17.3 0.0074 0.52 0.25 2.6 0.05

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 80 2.031 95% KM (t) UCL 5,550 0.00037 22 0.092 220 0.01
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 100 9.509 95% Student's‐t UCL 5,550 0.0017 22 0.43 220 0.04

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 3.276 95% Student's‐t UCL 44,600 0.000073 1.6 2.0 8 0.41

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.0747 95% Student's‐t UCL 153,000 0.00000049 0.15 0.50 1.3 0.06

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 20114 95% Student's‐t UCL 6,360,000 0.0032 8,000 2.5 26,000 0.77

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Head of Bay
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Table 9‐3d
Baseline Risk Analyses Spring Creek Reference Area − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection

 (%) 95% UCL1 UCL Type NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 14.01 95% Student's‐t UCL 18.5 0.76 5 2.8 12 1.2
Lead 7439‐92‐1 mg/kg 100 0.226 95% Student's‐t UCL 17.3 0.013 0.52 0.43 2.6 0.09

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 20 0.79 Single detect 5,550 0.00014 22 0.036 220 0.0036
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 60 11.69 95% KM (t) UCL 5,550 0.0021 22 0.53 220 0.05

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 1.508 95% Student's‐t UCL 44,600 0.000034 1.6 0.94 8 0.19

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.115 95% Student's‐t UCL 153,000 0.00000075 0.15 0.77 1.3 0.09

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 33970 95% Student's‐t UCL 6,360,000 0.0053 8,000 4.2 26,000 1.3

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Spring Creek
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Table 9‐3e
Baseline Risk Analyses Gerritsen Creek Reference Area − Tissue Residue Approach − Blue Crab

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection

 (%) 95% UCL1 UCL Type NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 14.88 95% Student's‐t UCL 18.5 0.80 5 3.0 12 1.2
Lead 7439‐92‐1 mg/kg 100 0.29 95% Student's‐t UCL 17.3 0.017 0.52 0.56 2.6 0.11

Polycyclic Aromatic Hydrocarbons (PAHs)
Total HPAH (10 of 17) (KM) (MDL) tPAH_17_HM_KM_MDL µg/kg 20 2.87 Single detect 5,550 0.00052 22 0.13 220 0.01
Total PAH (17) (KM) (MDL) tPAH_17_KM_MDL µg/kg 60 6.349 95% KM (t) UCL 5,550 0.0011 22 0.29 220 0.03

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 1.053 95% Student's‐t UCL 44,600 0.000024 1.6 0.66 8 0.13

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.29 95% Student's‐t UCL 153,000 0.0000019 0.15 1.9 1.3 0.22

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 31589 95% Student's‐t UCL 6,360,000 0.0050 8,000 3.9 26,000 1.2

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = micrograms per kilogram
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligrams per kilogram
NCG = Newtown Creek Group
ng/kg = nanograms per kilogram
NOEC = no observed effect concentration
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Gerritsen 
Creek
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Table 10‐1a
White Perch and Striped Bass Fillet Chemical Concentrations − Study Area 

Range
Arithmetic 
Average Range

Arithmetic 
Average

Arsenic 0.22 − 0.44 0.33 0.4 − 0.71 0.57
Arsenic, inorganic (III & V) 0.007 − 0.007 0.007 ‐‐ ‐‐
Cadmium 0.002 − 0.005 0.004 0.003 − 0.003 0.003
Chromium 1.8 − 16 5.4 0.012 − 0.051 0.026
Copper 0.82 − 1.6 1.1 0.42 − 0.50 0.46
Lead 0.007 − 0.012 0.009 0.003 − 0.043 0.009
Mercury 0.022 − 0.071 0.044 0.046 − 0.23 0.12
Nickel 1.1 − 9.8 3.4 0.047 − 0.063 0.055
Selenium 0.6 − 1.6 0.95 0.51 − 0.89 0.71
Silver 0.002 − 0.007 0.004 ‐‐ ‐‐
Zinc 6.1 − 7.1 6.7 4.2 − 8.6 5.9

Methyl mercury 12 − 50 31 34 − 250 130

Total PAH (17) (U = 0) 16 − 47 28 4.7 − 57 25
Total PAH (17) (U = 1/2) 57 − 78 68 49 − 80 62

2,4'‐DDD (o,p'‐DDD) 0.66 − 1.4 1.1 2.1 − 3.2 2.6
2,4'‐DDE (o,p'‐DDE) ‐‐ ‐‐ ‐‐ ‐‐
2,4'‐DDT (o,p'‐DDT) 0.57 − 0.57 0.57 ‐‐ ‐‐
4,4'‐DDD (p,p'‐DDD) 2.0 − 7.6 4.7 4.3 − 30 13
4,4'‐DDE (p,p'‐DDE) 2.3 − 8.8 6.3 8.5 − 54 24
4,4'‐DDT (p,p'‐DDT) 0.60 − 2.2 1.4 3.0 − 4.8 3.9
Aldrin ‐‐ ‐‐ ‐‐ ‐‐
Chlordane, alpha‐ (Chlordane, cis‐) 1.7 − 5.8 3.9 4.3 − 18 9.7
Chlordane, beta‐ (Chlordane, trans‐) 1.7 − 9.0 4.2 3.8 − 18 9.2
Dieldrin 2.6 − 14 7.0 3.8 − 12 6.2
Endosulfan, alpha‐ (I) ‐‐ ‐‐ ‐‐ ‐‐
Endosulfan, beta (II) 0.48 − 0.48 0.48 0.39 − 22 5.9
Endrin ‐‐ ‐‐ 0.43 − 0.78 0.59
Heptachlor ‐‐ ‐‐ ‐‐ ‐‐
Heptachlor epoxide 2.1 − 13 5.9 ‐‐ ‐‐
Hexachlorobenzene ‐‐ ‐‐ 1.1 − 6.9 4.0
Hexachlorocyclohexane (BHC), alpha‐ ‐‐ ‐‐ 4.0 − 4.0 4.0
Hexachlorocyclohexane (BHC), beta‐ ‐‐ ‐‐ ‐‐ ‐‐
Hexachlorocyclohexane (BHC), delta‐ ‐‐ ‐‐ ‐‐ ‐‐
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) ‐‐ ‐‐ ‐‐ ‐‐
Methoxychlor ‐‐ ‐‐ ‐‐ ‐‐
Mirex ‐‐ ‐‐ ‐‐ ‐‐
Nonachlor, cis‐ 1.2 − 3.2 1.9 5.2 − 9.9 7.2
Nonachlor, trans‐ 1.5 − 5.9 3.9 5.2 − 23 12
Oxychlordane 1.5 − 8.2 3.7 ‐‐ ‐‐
Total DDx (U = 0) 5.5 − 19 14 13 − 91 40
Total DDx (U = 1/2) 5.9 − 20 14 20 − 92 45

Total PCB Congener (U = 0) 95,000 − 550,000 330,000 160,000 − 1,090,000 407,000
Total PCB Congener (U = 1/2) 95,000 − 550,000 330,000 160,000 − 1,090,000 407,000

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 0.26 − 1.0 0.56 0.18 − 1.8 0.63
Note:
‐‐ = non‐detect

Acronyms:
µg/kg = microgram per kilogram
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DDx = DDx 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
mg/kg = milligram per kilogram
ng/kg = nanogram per kilogram
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
U = compound analyzed but not detected above detection limit

Dioxin Furans (ng/kg)

Polychlorinated Biphenyl (PCB) Congeners (ng/kg)

White Perch Striped Bass

Chemical
Metals (mg/kg)

Organometallic Compounds (µg/kg)

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pesticides (µg/kg)
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Table 10‐1b
White Perch and Striped Bass Fillet Chemical Concentrations − Reference Areas

Range
Arithmetic 
Average  Range

Arithmetic 
Average

Arsenic 0.28 − 0.41 0.35 0.37 − 0.6 0.49
Arsenic, inorganic (III & V) 0.007 − 0.007 0.007 ‐‐ ‐‐
Cadmium 0.002 − 0.002 0.002 0.004 − 0.004 0.004
Chromium 1.6 − 17 5.2 0.017 − 0.058 0.037
Copper 0.83 − 1.2 1.0 0.46 − 0.51 0.49
Lead 0.004 − 0.014 0.009 0.003 − 0.012 0.006
Mercury 0.051 − 0.11 0.087 0.092 − 0.15 0.12
Nickel 0.85 − 9.5 3.0 0.021 − 0.031 0.026
Selenium 0.52 − 1.2 0.82 0.48 − 0.75 0.56
Silver 0.004 − 0.01 0.007 ‐‐ ‐‐
Zinc 7.04 − 8.8 7.8 6.6 − 8.2 7.4

Methyl mercury 54 − 120 82 91 − 150 120

Total PAH (17) (U = 0) 9.1 − 24 17 4.0 − 31 13
Total PAH (17) (U = 1/2) 60 − 67 62 53 − 61 56

2,4'‐DDD (o,p'‐DDD) 0.48 − 1.5 0.86 0.60 − 0.95 0.75
2,4'‐DDE (o,p'‐DDE) 0.60 − 0.60 0.60 ‐‐ ‐‐
2,4'‐DDT (o,p'‐DDT) ‐‐ ‐‐ ‐‐ ‐‐
4,4'‐DDD (p,p'‐DDD) 1.4 − 6.7 3.3 3.3 − 5.7 4.2
4,4'‐DDE (p,p'‐DDE) 3.4 − 14 7.08 14 − 19 16
4,4'‐DDT (p,p'‐DDT) 0.70 − 1.9 1.2 1.4 − 2.3 1.7
Aldrin ‐‐ ‐‐ ‐‐ ‐‐
Chlordane, alpha‐ (Chlordane, cis‐) 1.5 − 9.1 4.4 2.8 − 6.2 4.2
Chlordane, beta‐ (Chlordane, trans‐) 1.1 − 3.9 2.2 3.0 − 5.2 3.8
Dieldrin 1.8 − 7.5 4.2 4.3 − 8.3 6.1
Endosulfan, alpha‐ (I) ‐‐ ‐‐ ‐‐ ‐‐
Endosulfan, beta (II) 0.62 − 0.63 0.62 0.41 − 0.55 0.48
Endrin ‐‐ ‐‐ ‐‐ ‐‐
Heptachlor ‐‐ ‐‐ ‐‐ ‐‐
Heptachlor epoxide 2.5 − 5.3 3.7 ‐‐ ‐‐
Hexachlorobenzene ‐‐ ‐‐ 1.1 − 1.1 1.1
Hexachlorocyclohexane (BHC), alpha‐ ‐‐ ‐‐ ‐‐ ‐‐
Hexachlorocyclohexane (BHC), beta‐ ‐‐ ‐‐ ‐‐ ‐‐
Hexachlorocyclohexane (BHC), delta‐ ‐‐ ‐‐ ‐‐ ‐‐
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) ‐‐ ‐‐ ‐‐ ‐‐
Methoxychlor ‐‐ ‐‐ ‐‐ ‐‐
Mirex 5.9 − 5.9 5.9 ‐‐ ‐‐
Nonachlor, cis‐ 1.6 − 3.7 2.3 2.3 − 7.3 3.6
Nonachlor, trans‐ 1.7 − 9.3 4.5 3.8 − 6.3 5.2
Oxychlordane 1.6 − 2.8 2.2 2.4 − 3.4 2.8
Total DDx (U = 0) 4.7 − 25 12 19 − 28 22
Total DDx (U = 1/2) 5.5 − 25 13 20 − 28 23

Total PCB Congener (U = 0) 120,000 − 250,000 160,000 56,000 − 150,000 97,000
Total PCB Congener (U = 1/2) 120,000 − 250,000 160,000 56,000 − 150,000 97,000

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 0.36 − 1.6 1.0 0.11 − 0.24 0.17
Note:
‐‐ = non‐detect

Acronyms:
µg/kg = microgram per kilogram
DDD = dichlorodiphenyldichloroethane
DDE = dichlorodiphenyldichloroethylene
DDT = dichlorodiphenyltrichloroethane
DDx = DDx 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
mg/kg = milligram per kilogram
ng/kg = nanogram per kilogram
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
U = compound analyzed but not detected above detection limit

Dioxin Furans (ng/kg)

Polychlorinated Biphenyl (PCB) Congeners (ng/kg)

White Perch Striped Bass

Chemical
Metals (mg/kg)

Organometallic Compounds (µg/kg)

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pesticides (µg/kg)
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Table 10‐2
Baseline Risk Analyses − Fish Tissue Thresholds − Striped Bass and Mummichog

Metals  Copper mg/kg 3.82 N/A 0.32 1.5
Metals  Lead mg/kg 3.2 N/A 0.4 4
Metals  Mercury mg/kg 2.63 N/A 0.052 0.26
Metals  Selenium mg/kg 0.78 1.63 N/A N/A
Metals  Zinc mg/kg 34.62 51.44 N/A N/A
Organometallic Compounds  Methyl Mercury µg/kg 2,630 N/A 52 260
Pesticides  Dieldrin µg/kg 522 N/A 8 40
Pesticides  Total DDx  µg/kg 5,530 N/A 78 390
Dioxin Furans  2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) ng/kg 790.9 N/A 0.89 1.8
Dioxin Furans Total Dioxin/Furan TEQ 1998 (Fish) ng/kg 790.9 N/A 0.89 1.8
Polychlorinated Biphenyl (PCB) Congeners  Total PCB Congener ng/kg 29,348,000 N/A 170,000 530,000
Notes:
1 = Selected NOEC is based on the minimum geomean for growth, reproduction, and mortality endpoints from USACE (2013) and USEPA (2007) (see Section 5.3.3).
2 = Selected NOECs and LOECs are from the Lower Passaic River Study Area (USEPA 2014) (see Sections 5.3.3 and 10.3.3).

Acronyms:
µg/kg = microgram per kilogram
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
LOEC = lowest observed effect concentration
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient
USEPA = U.S. Environmental Protection Agency

References:

USEPA, 2014.  Focused Feasibility Study Report for the Lower Eight Miles of the Lower Passaic River .  Appendix D: Risk Assessment, Lower Eight Miles of the Lower Passaic River, Table 4‐13: Summary 
of Critical Body Residue Threshold Values for Various Ecological Receptors.  Prepared by The Louis Berger Group, Inc. in conjunction with Battelle, HDR|HydroQual.  Prepared for USEPA Region 2 and 
USACE. 

Chemical Group Chemical
Units 

(wet weight)

USACE (U.S. Army Corps of Engineers), 2013.  Environmental Residue Effects Database (ERED).  Accessed August 2013.  Available from: http://el.erdc.usace.army.mil/ered/.

3 = Selected LOEC is based on the minimum geomean for the growth, reproduction, and mortality endpoints (although no reproduction endpoint values were available).  The geomean for the 
mortality endpoints was 3.5 mg/kg (sample count = 4) and the geomean for the growth endpoint was 1.6 mg/kg (sample count = 13).  Therefore, 1.6 mg/kg was chosen as the LOEC.
4 = Selected LOEC is based on the minimum geomean for the growth, reproduction, and mortality endpoints (although no reproduction endpoint values were available).  The geomean for the 
mortality endpoints was 59 mg/kg (sample count = 2) and the geomean for the growth endpoint was 51.4 mg/kg (sample count = 2).  Therefore, 51.4 mg/kg was chosen as the LOEC.

USEPA Region 2 
LOEC2NCG NOEC1

USEPA Region 2 
NOEC2NCG LOEC

USEPA (U.S. Environmental Protection Agency), 2007.  PCB Residue Effects (PCBRes) User Guide .  Version 1.0.  Prepared for USEPA, Office of Research and Development, 
National Health and Environmental Effects Research Laboratory, Mid‐Continent Ecology Division (MED).  Prepared by Computer Sciences Corporation.  Contract 68 W‐02 032, 
Task 5003 and 5004.  October 2007.  Accessed August 2013.  Available from: http://www.epa.gov/med/Prods_Pubs/pcbres.htm.
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Table 10‐3
Baseline Risk Analyses Study Area − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2 NCG LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA Region 
2 NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 1.1 3.82 0.29 N/A N/A 0.32 3.4 1.5 0.71
Mercury 7439‐97‐6 mg/kg 100 0.069 2.63 0.026 N/A N/A 0.052 1.3 0.26 0.27
Selenium 7782‐49‐2 mg/kg 100 1 0.78 1.3 1.6 0.64 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 78 2,630 0.030 N/A N/A 52 1.5 260 0.3

Pesticides
Dieldrin 60‐57‐1 µg/kg 96 20 520 0.038 N/A N/A 8 2.5 40 0.5
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 21 74 5,530 0.013 N/A N/A 78 0.95 390 0.19

Dioxin Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 3.1 790 0.0039 N/A N/A 0.89 3.5 1.8 1.7
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 96 5.1 790 0.0065 N/A N/A 0.89 5.7 1.8 2.8

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 2,100,000 29,348,000 0.072 N/A N/A 170,000 12 530,000 4

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Study 
Area
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Table 10‐4a
Baseline Risk Analyses Reference Areas − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1
NCG
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG
LOEC

NCG LOEC 
Hazard 

Quotient1,2
USEPA Region 2 

NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA Region 2 
LOEC

USEPA Region 2 
LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 0.74 3.82 0.19 N/A N/A 0.32 2.3 1.5 0.50
Mercury 7439‐97‐6 mg/kg 100 0.095 2.63 0.036 N/A N/A 0.052 1.8 0.26 0.37
Selenium 7782‐49‐2 mg/kg 80 0.73 0.78 0.94 1.6 0.46 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 96 2,630 0.037 N/A N/A 52 1.9 260 0.37

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 14 520 0.027 N/A N/A 8 1.8 40 0.35
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 70 48 5,530 0.0087 N/A N/A 78 0.62 390 0.12

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 3.1 790 0.0039 N/A N/A 0.89 3.5 1.8 1.7
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 3.4 790 0.0043 N/A N/A 0.89 3.8 1.8 1.9

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 570,000 29,348,000 0.019 N/A N/A 170,000 3.4 530,000 1.1

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Reference 
Area
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Table 10‐4b
Baseline Risk Analyses Westchester Creek Reference Area − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 UCL Type
NCG 
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG 
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 

NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 0.916 95% Student's‐t UCL 3.82 0.24 N/A N/A 0.32 2.9 1.5 0.61
Mercury 7439‐97‐6 mg/kg 100 0.112 95% Student's‐t UCL 2.63 0.04 N/A N/A 0.052 2.2 0.26 0.43
Selenium 7782‐49‐2 mg/kg 100 1.111 95% Student's‐t UCL 0.78 1.42 1.6 0.69 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 104.5 95% Student's‐t UCL 2,630 0.040 N/A N/A 52 2.0 260 0.40

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 19.88 95% Student's‐t UCL 520 0.038 N/A N/A 8 2.5 40 0.50
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 60 64.63 95% KM (t) UCL 5,530 0.012 N/A N/A 78 0.83 390 0.17

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 1.164 95% Student's‐t UCL 790 0.0015 N/A N/A 0.89 1.3 1.8 0.65
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 2.983 95% Student's‐t UCL 790 0.0038 N/A N/A 0.89 3.4 1.8 1.7

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 768983 95% Student's‐t UCL 29,348,000 0.026 N/A N/A 170,000 4.5 530,000 1.5

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Westchester 
Creek

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐4c
Baseline Risk Analyses Head of Bay Reference Area − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 UCL Type
NCG 
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG 
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 

NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 0.816 95% Student's‐t UCL 3.82 0.21 N/A N/A 0.32 2.6 1.5 0.54
Mercury 7439‐97‐6 mg/kg 100 0.138 95% Student's‐t UCL 2.63 0.052 N/A N/A 0.052 2.7 0.26 0.53
Selenium 7782‐49‐2 mg/kg 83 0.682 95% KM (t) UCL 0.78 0.87 1.6 0.43 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 156.9 95% Student's‐t UCL 2,630 0.060 N/A N/A 52 3.0 260 0.60

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 15 95% Student's‐t UCL 520 0.029 N/A N/A 8 1.9 40 0.38
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 67 52.01 95% KM (t) UCL 5,530 0.009 N/A N/A 78 0.67 390 0.13

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 4.328 95% Student's‐t UCL 790 0.0055 N/A N/A 0.89 4.9 1.8 2.4
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 5.428 95% Student's‐t UCL 790 0.0069 N/A N/A 0.89 6.1 1.8 3.0

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 631598 95% Student's‐t UCL 29,348,000 0.022 N/A N/A 170,000 3.7 530,000 1.2

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Head of Bay

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐4d
Baseline Risk Analyses Spring Creek Reference Area − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 UCL Type
NCG 
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG 
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 

NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 0.718 95% Student's‐t UCL 3.82 0.19 N/A N/A 0.32 2.2 1.5 0.48
Mercury 7439‐97‐6 mg/kg 100 0.0772 95% Student's‐t UCL 2.63 0.029 N/A N/A 0.052 1.5 0.26 0.30
Selenium 7782‐49‐2 mg/kg 100 0.902 95% Student's‐t UCL 0.78 1.16 1.6 0.56 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 71.68 95% Student's‐t UCL 2,630 0.027 N/A N/A 52 1.4 260 0.28

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 8.177 95% Student's‐t UCL 520 0.016 N/A N/A 8 1.0 40 0.20
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 75 35.89 95% KM (t) UCL 5,530 0.006 N/A N/A 78 0.46 390 0.09

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 0.877 95% Student's‐t UCL 790 0.0011 N/A N/A 0.89 1.0 1.8 0.49
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 2.158 95% Student's‐t UCL 790 0.0027 N/A N/A 0.89 2.4 1.8 1.2

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 418542 95% Student's‐t UCL 29,348,000 0.014 N/A N/A 170,000 2.5 530,000 0.79

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Spring Creek

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐4e
Baseline Risk Analyses Gerritsen Creek Reference Area − Tissue Residue Approach − Striped Bass

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 UCL Type
NCG 
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG 
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 

NOEC Hazard 
Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 0.756 95% Student's‐t UCL 3.82 0.20 N/A N/A 0.32 2.4 1.5 0.50
Mercury 7439‐97‐6 mg/kg 100 0.0986 95% Student's‐t UCL 2.63 0.037 N/A N/A 0.052 1.9 0.26 0.38
Selenium 7782‐49‐2 mg/kg 40 0.558 95% KM (t) UCL 0.78 0.72 1.6 0.35 N/A N/A N/A N/A

Organometallic Compounds
Methyl mercury 22967‐92‐6 µg/kg 100 91.57 95% Student's‐t UCL 2,630 0.035 N/A N/A 52 1.8 260 0.35

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 15.79 95% Student's‐t UCL 520 0.030 N/A N/A 8 2.0 40 0.39
Total DDx (KM) (MDL) tDDT_KM_MDL µg/kg 80 50.38 95% KM (t) UCL 5,530 0.009 N/A N/A 78 0.65 390 0.13

Dioxins/Furans
2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 1746‐01‐6 ng/kg 100 3.293 95% Student's‐t UCL 790 0.0042 N/A N/A 0.89 3.7 1.8 1.8
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 5.042 95% Student's‐t UCL 790 0.0064 N/A N/A 0.89 5.7 1.8 2.8

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 752218 95% Student's‐t UCL 29,348,000 0.03 N/A N/A 170,000 4.4 530,000 1.4

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL.

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
DDx = 2,4′ and 4,4′‐DDD, ‐DDE, ‐DDT
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Gerritsen 
Creek

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐5
Baseline Risk Analyses Study Area − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency of 
Detection 

(%) 95% UCL1 NCG NOEC

NCG NOEC 
Hazard 

Quotient1,2 NCG LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA Region 
2  NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2  
LOEC

USEPA 
Region 2  

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 3.1 3.82 0.81 N/A N/A 0.32 9.7 1.5 2.1
Lead 7439‐92‐1 mg/kg 100 0.5 3.2 0.16 N/A N/A 0.4 1.3 4 0.13
Zinc 7440‐66‐6 mg/kg 100 37 34.62 1.1 51.4 0.67 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 23 520 0.044 N/A N/A 8 2.9 40 0.57

Dioxin Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 96 1.1 790 0.0014 N/A N/A 0.89 1.2 1.8 0.59

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 4,900,000 29,348,000 0.17 N/A N/A 170,000 29 530,000 9.2

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Study Area

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐6a
Baseline Risk Analyses Reference Areas − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency 
of Detection 

(%) 95% UCL1
NCG
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG
LOEC

NCG LOEC 
Hazard 

Quotient1,2
USEPA Region 2 

NOEC

USEPA Region 2 
NOEC Hazard 
Quotient1,2

USEPA Region 2 
LOEC

USEPA Region 2 
LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 2.9 3.82 0.76 N/A N/A 0.32 9.1 1.5 1.9
Lead 7439‐92‐1 mg/kg 100 0.42 3.2 0.13 N/A N/A 0.4 1.1 4 0.11
Zinc 7440‐66‐6 mg/kg 100 35 34.62 1.0 51.4 0.67 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 8.8 520 0.017 N/A N/A 8 1.1 40 0.22

Dioxins/Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 80 0.80 790 0.0010 N/A N/A 0.89 0.90 1.8 0.44

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 160,000 29,348,000 0.0055 N/A N/A 170,000 0.94 530,000 0.29

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Reference 
Area

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐6b
Baseline Risk Analyses Westchester Creek Reference Area − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency 
of Detection 

(%) 95% UCL1 UCL Type
NCG 
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG 
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2
NOEC

USEPA 
Region 2 
NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 2.7 95% Student's‐t UCL 3.82 0.70 N/A N/A 0.32 8.4 1.5 1.8
Lead 7439‐92‐1 mg/kg 100 0.97 95% Student's‐t UCL 3.2 0.30 N/A N/A 0.4 2.4 4 0.24
Zinc 7440‐66‐6 mg/kg 100 33 95% Student's‐t UCL 34.62 0.95 51.4 0.64 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 7.4 95% Student's‐t UCL 520 0.014 N/A N/A 8 0.92 40 0.18

Dioxins/Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 1.21 95% Student's‐t UCL 790 0.0015 N/A N/A 0.89 1.4 1.8 0.67

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 256,618 95% Student's‐t UCL 29,348,000 0.0087 N/A N/A 170,000 1.5 530,000 0.48

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Westchester 
Creek

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐6c
Baseline Risk Analyses Head of Bay Reference Area − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency 
of Detection 

(%) 95% UCL1 UCL Type
NCG
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 
NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 4.2 95% Student's‐t UCL 3.82 1.1 N/A N/A 0.32 13 1.5 2.8
Lead 7439‐92‐1 mg/kg 100 0.68 95% Adjusted Gamma UCL 3.2 0.21 N/A N/A 0.40 1.7 4 0.17
Zinc 7440‐66‐6 mg/kg 100 36 95% Student's‐t UCL 34.62 1.0 51.4 0.70 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 13.9 95% Student's‐t UCL 520 0.0267 N/A N/A 8 1.7 40 0.35

Dioxins/Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 60 0.78 95% KM (t) UCL 790 0.0010 N/A N/A 0.89 0.87 1.8 0.43

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 109,717 95% Student's‐t UCL 29,348,000 0.0037 N/A N/A 170,000 0.65 530,000 0.21

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Head of Bay

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐6d
Baseline Risk Analyses Spring Creek Reference Area − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency 
of Detection 

(%) 95% UCL1 UCL Type
NCG
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 
NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 1.8 95% Student's‐t UCL 3.82 0.47 N/A N/A 0.32 5.6 1.5 1.2
Lead 7439‐92‐1 mg/kg 100 0.50 95% Student's‐t UCL 3.2 0.16 N/A N/A 0.4 1.2 4 0.12
Zinc 7440‐66‐6 mg/kg 100 37 95% Student's‐t UCL 34.62 1.1 51.4 0.72 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 2.9 95% Student's‐t UCL 520 0.0056 N/A N/A 8 0.36 40 0.07

Dioxins/Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 60 0.40 95% KM (t) UCL 790 0.0005 N/A N/A 0.89 0.45 1.8 0.22

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 100,285 95% Student's‐t UCL 29,348,000 0.0034 N/A N/A 170,000 0.59 530,000 0.19

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Spring Creek

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐6e
Baseline Risk Analyses Gerritsen Creek Reference Area − Tissue Residue Approach − Mummichog

Exposure 
Point Chemical CAS RN Units

Frequency 
of Detection 

(%) 95% UCL1 UCL Type
NCG
NOEC

NCG NOEC 
Hazard 

Quotient1,2
NCG
LOEC

NCG LOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
NOEC

USEPA 
Region 2 
NOEC 
Hazard 

Quotient1,2

USEPA 
Region 2 
LOEC

USEPA 
Region 2 

LOEC Hazard 
Quotient1,2

Metals
Copper 7440‐50‐8 mg/kg 100 4.4 95% Student's‐t UCL 3.82 1.2 N/A N/A 0.32 14 1.5 2.9
Lead 7439‐92‐1 mg/kg 100 0.20 95% Student's‐t UCL 3.2 0.063 N/A N/A 0.4 0.51 4 0.05
Zinc 7440‐66‐6 mg/kg 100 37 95% Student's‐t UCL 34.62 1.1 51.4 0.73 N/A N/A N/A N/A

Pesticides
Dieldrin 60‐57‐1 µg/kg 100 4.2 95% Student's‐t UCL 520 0.0081 N/A N/A 8 0.52 40 0.10

Dioxins/Furans
Total Dioxin/Furan TEQ 1998 (Fish) (KM) (MDL) tDioxFurF_KM_MDL ng/kg 100 0.53 95% Student's‐t UCL 790 0.0007 N/A N/A 0.89 0.59 1.8 0.29

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener (KM) (MDL) tPCBCong_KM_MDL ng/kg 100 175,415 95% Student's‐t UCL 29,348,000 0.0060 N/A N/A 170,000 1.0 530,000 0.33

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
2 = Hazard quotients calculated using the 95% UCL (MDL).

Acronyms:
µg/kg = microgram per kilogram
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
LOEC = lowest observed effect concentration
MDL = method detection limit
mg/kg = milligram per kilogram
N/A = not applicable
NCG = Newtown Creek Group
ng/kg = nanogram per kilogram
NOEC = no observed effect concentration
TEQ = toxic equivalence quotient
UCL = upper confidence limit
USEPA = U.S. Environmental Protection Agency

Gerritsen 
Creek
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Table 10‐7
Baseline Risk Analyses − Fish Dietary Pathway Exposure Model and Parameters

Equations
The fish exposure model representing the total daily intake is expressed as follows:

where:
TDI all  = Total daily intake of contaminant from all sources (e.g., mg COPEC/kg BW/day)

TDI sediment  = Total daily intake of contaminants from incidental sediment ingestion

TDI biota  = Total daily intake of contaminants from ingestion of food items

where:
TDI biota  = Potential average daily dose (mg contaminant/kg BW/day)

C k, food  = Contaminant concentration in kth type of food (mg contaminant/kg food)

IR k  = Ingestion rate of k
th type of food on dry‐weight basis (kg food/kg BW/day); converted from wet weight‐based food uptake for each prey type and its percent moisture

EMF k,i  = Exposure modifying factor for food item i  (for the SLERA, assumed to be 1.0)

BW  = Receptor body weight (kg)

m  = Number of contaminated food types

where:
TDI sediment  = Total daily intake of contaminants through incidental ingestion of sediment (mg/kg BW/day)

C SD  = Concentration in the sediment on a dry‐weight basis (mg/kg)

FS  = Fraction of sediment in diet (as percentage of diet on a dry‐weight basis; unitless)

EMF s  = Exposure modifying factor for incidental sediment ingestion (for the SLERA, assumed to be 1.0)

BW  = Body weight (kg)

Acronyms:
kg = kilogram
kg food/kg BW/day = kilogram food per kilogram body weight per day

kth = food item, where there are one or more food items
mg/kg = milligram per kilogram
mg/kg BW/day = milligram per kilogram body weight per day
mg contaminant/kg BW/day = milligram contaminant per kilogram body weight per day
mg contaminant/kg food = milligram contaminant per kilogram food
mg COPEC/kg BW/day) = milligram contaminant of potential ecological concern per kilogram body weight per day
mg food/kg BW/day = milligram food per kilogram body weight per day
SLERA = Screening Level Ecological Risk Assessment

IR total  = Food ingestion rate on a dry‐weight basis.  If food uptake is on a wet‐weight basis, conversion to dry‐weight ingestion rates are necessary (mg food/kg BW/day).

  BWEMFIRFSCTDI stotalSDsediment 

biotasedimentall TDITDITDI 

  BWEMFIRCTDI
m

k
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Table 10‐7
Baseline Risk Analyses − Fish Dietary Pathway Exposure Model and Parameters

Food Ingestion 
Rate, IRk 

(kg food ww/day)

Mummichog
Opportunistic feeder, generally feed in the water 

column; common food items, copepods, amphipods, 
and polychaetes; invertivorous fish

0.007c 0.00103d 1e
50% polychaetes, 50% water column 
invertebrate (bivalve surrogate)f

N/A
Exposure Area 1 and 
Exposure Area 2g

Striped bass
Top‐level predatory fish, generally feed in the water 
column on fish but do feed on crabs and annelidsh

1.8i 0.1191d 1e
75% fish, 12.5% blue crabs, 12.5% 

polychaetes
25% mummichog, 50% 
Atlantic menhaden

Study Area wide

Notes:
a = Body weights from fish collected during the Phase 2 surveys
b = Based on life history information for these species (see Attachment F), and the Phase 2 surveys
c = Geometric mean of mummichog weights from the Phase 2 surveys

d = Based on equation for all fish: ingestion kg ww/day = (0.022 x (BW^0.85)) x (EXP(T x 0.06))  (kg); where T = temperature at 20° Celsius (Equation 14 in Arnot and Gobas 2004)
e = Conservative assumption based on best professional judgment
f = For the screening step (Step 1), the diet was assumed to be 100% polychaetes.
g = Exposure Area 1 extends from the mouth of the Study Area to CM 2; Exposure Area 2 extends from CM 2 to the furthest point upstream.  For the screening step (Step 1), the exposure area was assumed to be Study Area wide.
h = Striped bass were assumed to be feeding in the Study Area for their entire lifetime.
i = Geometric mean of striped bass weights from the Phase 2 surveys

Acronyms:
BERA = Baseline Ecological Risk Assessment
CM = creek mile
FS = fraction sediment
IRk = ingestion rate of each specific food item
kg = kilogram
kg food ww/day = kilogram of food wet weight per day
N/A = not applicable
ww = wet weight

Reference:
Arnot and Gobas (Arnot, J.A. and F.A.P.C. Gobas), 2004.  A food web bioaccumulation model for organic chemicals in aquatic ecosystems.  Environmental Toxicology and Chemistry  23(10):2343‐2355.

Fish
BERA Fish Speciesb BERA Sediment DatasetBERA Dietary Proportions (%)Common Name Feeding Behavior and Trophic Guild Representation Body Weight (kg)a

BERA Sediment 
Ingestion FS 
(% of Diet)
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Table 10‐8
Baseline Risk Analyses − Fish Dietary Toxicity Reference Values

Chemical CAS RN Source NOAEL (mg/kg‐day) LOAEL (mg/kg‐day)
Metals
Arsenic 7440‐38‐2 Oladimeji et al. (1984) 0.4 ‐‐
Cadmium 7440‐43‐9 Kim et al. (2004); Kang et al. (2005) 0.002a 0.01
Copper 7440‐50‐8 Murai et al. (1981) 0.24 0.48
Lead 7439‐92‐1 Goettl et al. (1976) 134 ‐‐
Methyl mercury 22967‐92‐6 Matta et al. (2001) 0.005 0.013
Selenium 7782‐49‐2  Cleveland et al. (1993) 0.1 0.2
Silver 7440‐22‐4  Galvez and Wood (1999) 70 ‐‐
Zinc 7440‐66‐6  Takeda and Shimma (1977) 19 38

Semivolatiles
Benzo(a)pyrene 50‐32‐8 Rice et al. (2000) 0.66 1.4
Total HPAH (10 of 17)  tPAH_17_HM Meador et al. (2006) 6.1 18
Total LPAH (7 of 17)  tPAH_17_LM Meador et al. (2006) 6.1 18
Total PAH (17)  tPAH_17 Meador et al. (2006) 6.1 18
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Table 10‐8
Baseline Risk Analyses − Fish Dietary Toxicity Reference Values

Note:
a = NOAEL was extrapolated from the LOAEL using an uncertainty factor of 5.  The use of such factors adds uncertainty and may overestimate risks.

Acronyms:
‐‐ = no data
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LOAEL = lowest observed adverse effect level
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
mg/kg‐day = milligram per kilogram per day
NOAEL =  no observed adverse effect level
PAH = polycyclic aromatic hydrocarbon

References:
Cleveland et al. (Cleveland, L., E.E. Little, D.R. Buckler, and R.H. Wiedmeyer), 1993.  Toxicity and bioaccumulation of waterborne and dietary selenium in juvenile 
bluegill (Lepomis macrochirus ).  Aquatic Toxicology  27:265‐280.
Galvez and Wood (Galvez, F., and C.M. Wood), 1999.  Physiological effects of dietary silver sulfide exposure in rainbow trout.  Environmental Toxicology and 

Chemistry  18(1):84‐88.
Goettl et al. (Goettl, J.P., P.H. Davies, and J.R. Sinley), 1976.  Water pollution studies.  Colorado Fisheries Research Review 1972‐1975.  Colorado Division of Wildlife 
8:68‐75.
Kang et al. (Kang, J., S. Kim, and S. Jang), 2005.  Growth and hematological changes of rockfish, Sebastes schlegeli  (Hilgendorf) exposed to dietary Cu and Cd.  
Journal of the World Aquaculture Society  36(2):188‐195.
Kim et al. (Kim, S., J. Kim, and J. Kang), 2004.  Effect of dietary cadmium on growth and haematological parameters of juvenile rockfish, Sebastes schlegeli 
(Hilgendorf).  Aquaculture Research  35:80‐86.
Matta et al. (Matta, M.B., J. Linse, C. Cairncross, L. Francendese, and R.M. Kocan), 2001.  Reproductive and transgenerational effects of methylmercury or Aroclor 
1268 on Fundulus heteroclitus .  Environmental Toxicology and Chemistry  20(2):327‐335.
Meador et al. (Meador, J.P., F.C. Sommers, G.M. Ylitalo, and C.A. Sloan), 2006.  Altered growth and related physiological responses in juvenile Chinook salmon 
(Oncorhynchus tshawytscha ) from dietary exposure to polycyclic aromatic hydrocarbons (PAHs).  Canadian Journal of Fisheries and Aquatic Sciences  63:2364‐2376.
Murai et al. (Murai, T., J.W. Andrews, and R.G. Smith, Jr.), 1981.  Effects of dietary copper on channel catfish.  Aquaculture  22:353‐357.
Oladimeji et al. (Oladimeji, A.A., S.U. Qadri, and A.S.W. deFreitas), 1984.  Long‐term Effects of Arsenic Accumulation in Rainbow Trout, Salmo gairdneri .  Bulletin of 
Environmental Contamination and Toxicology  32:732‐741.
Rice et al. (Rice, C.A., M.S. Myers, M.L. Willis, B.L. French, and E. Casillas), 2000.  From sediment bioassay to fish biomarker—connecting the dots using simple 
trophic relationships.  Marine Environmental Research  50:527‐533.
Takeda and Shimma (Takeda, H., and Y. Shimma), 1977.  Effects of toxic amounts of dietary zinc on the growth and body components of rainbow trout at two levels 
of calcium.  Bulletin of Freshwater Fisheries Research Laboratory  27:103‐109.
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Table 10‐9a 
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Striped Bass Screen1

Exposure 
Point Chemical2 CAS RN

Sediment Frequency 
of Detection (%)

Mummichog 
Frequency of 
Detection (%)

Atlantic Menhaden 
Frequency of 
Detection (%)

Blue Crab Frequency 
of Detection (%)

Polychaete 
Frequency of 
Detection (%)

95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV
 (mg/kg‐day)5

NOAEL 
Hazard 
Quotient COPEC Flag

Rationale for 
COPEC Flag

Study Area Metals
Arsenic 7440‐38‐2 100 100 100 100 100 0.083 0.4 0.21 No 95% UCL < TRV
Cadmium 7440‐43‐9 100 100 100 100 100 0.0054 0.002 2.7 Yes 95% UCL > TRV
Copper 7440‐50‐8 100 100 100 100 100 0.37 0.24 1.5 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 100 100 100 100 0.085 134 0.00063 No 95% UCL < TRV
Selenium 7782‐49‐2 96 100 96 46 100 0.053 0.1 0.53 No 95% UCL < TRV
Silver 7440‐22‐4 100 17 0 42 100 0.0024 70 0.000034 No 95% UCL < TRV
Zinc 7440‐66‐6 100 100 100 100 100 1.8 19 0.095 No 95% UCL < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 50‐32‐8 98 25 100 92 100 0.00044 0.66 0.00067 No 95% UCL < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 71 100 88 100 0.0062 6.1 0.00102 No 95% UCL < TRV
Total LPAH (7 of 17) TPAH_17_LM 100 100 100 100 100 0.0047 6.1 0.00077 No 95% UCL < TRV
Total PAH (17) TPAH_17 100 100 100 96 100 0.0099 6.1 0.0016 No 95% UCL < TRV

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes.  Sediment ingestion rate set to 1.0%.  Striped bass were assumed to be feeding in the Study Area for their entire lifetime.
2 = Chemicals evaluated include metals (regulated) and PAHs (metabolized; ones for which TRVs readily available).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
MDL = method detection limit 
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TPAH = total polycyclic aromatic hydrocarbon
TRV = toxicity reference value
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Table 10‐9b
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Striped Bass Screen – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95% UCL 

TDI Sediment 95% UCL TDI Type

Sediment 
Sample 
Count

Mummichog 
95% UCL TDI Mummichog 95% UCL TDI Type

Mummichog 
Sample Count

Atlantic 
Menhaden 
95 UCL TDI

Atlantic Menhaden 95% UCL TDI 
Type

Atlantic 
Menhaden 

Sample Count
Study Area Metals

Arsenic 7440‐38‐2 3.9E‐04 95% Chebyshev (Mean, Sd) UCL 355 8.1E‐03 95% Student's‐t UCL 24 4.8E‐02 95% Student's‐t UCL 24
Cadmium 7440‐43‐9 2.8E‐04 95% Chebyshev (Mean, Sd) UCL 355 1.5E‐04 95% Student's‐t UCL 24 4.0E‐03 95% Chebyshev (Mean, Sd) UCL 24
Copper 7440‐50‐8 2.0E‐02 95% Chebyshev (Mean, Sd) UCL 355 5.2E‐02 95% Student's‐t UCL 24 1.3E‐01 95% Adjusted Gamma UCL 24
Lead 7439‐92‐1 5.8E‐03 95% Chebyshev (Mean, Sd) UCL 355 8.4E‐03 95% Chebyshev (Mean, Sd) UCL 24 6.5E‐02 95% Chebyshev (Mean, Sd) UCL 24
Selenium 7782‐49‐2 4.5E‐05 95% KM (BCA) UCL 355 9.9E‐03 95% Student's‐t UCL 24 3.0E‐02 95% KM (t) UCL 24
Silver 7440‐22‐4 1.1E‐04 95% Chebyshev (Mean, Sd) UCL 355 3.8E‐04 95% KM (t) UCL 24 N/A N/A 24
Zinc 7440‐66‐6 1.9E‐02 95% Chebyshev (Mean, Sd) UCL 355 6.3E‐01 95% Student's‐t UCL 24 8.0E‐01 95% Student's‐t UCL 24

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 50‐32‐8 5.3E‐05 95% KM (BCA) UCL 355 2.4E‐05 95% KM (t) UCL 24 2.7E‐04 95% Chebyshev (Mean, Sd) UCL 24
Total HPAH (10 of 17) TPAH_17_HM 6.7E‐04 95% Chebyshev (Mean, Sd) UCL 348 3.2E‐04 95% KM (t) UCL 24 3.2E‐03 95% Chebyshev (Mean, Sd) UCL 24
Total LPAH (7 of 17) TPAH_17_LM 2.1E‐04 95% Chebyshev (Mean, Sd) UCL 349 1.3E‐03 95% Adjusted Gamma UCL 24 2.7E‐03 95% Adjusted Gamma UCL 24
Total PAH (17) TPAH_17 8.6E‐04 95% Chebyshev (Mean, Sd) UCL 355 1.6E‐03 95% Adjusted Gamma UCL 24 5.0E‐03 95% Adjusted Gamma UCL 24
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Table 10‐9b
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Striped Bass Screen – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Study Area Metals
Arsenic 7440‐38‐2
Cadmium 7440‐43‐9
Copper 7440‐50‐8
Lead 7439‐92‐1
Selenium 7782‐49‐2
Silver 7440‐22‐4
Zinc 7440‐66‐6

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 50‐32‐8
Total HPAH (10 of 17) TPAH_17_HM
Total LPAH (7 of 17) TPAH_17_LM
Total PAH (17) TPAH_17

Blue Crab  
95% UCL 

TDI Blue Crab 95% UCL TDI Type

Blue Crab 
Sample 
Count

Polychaete 
95% UCL 

TDI Polychaete 95% UCL TDI Type

Polychaete 
Sample 
Count

95% UCL TDI 
Sum 

(mg/kg‐day)3,4

1.2E‐02 95% Student's‐t UCL 24 1.5E‐02 95% Student's‐t UCL 13 8.3E‐02
6.5E‐04 95% Student's‐t UCL 24 2.8E‐04 95% Student's‐t UCL 13 5.4E‐03
1.6E‐01 95% Student's‐t UCL 24 1.4E‐02 95% Student's‐t UCL 13 3.7E‐01
5.2E‐03 95% Adjusted Gamma UCL 24 1.4E‐03 95% Student's‐t UCL 13 8.5E‐02
6.4E‐03 95% KM (t) UCL 24 7.1E‐03 95% Student's‐t UCL 13 5.3E‐02
1.8E‐03 95% KM (t) UCL 24 1.2E‐04 95% Student's‐t UCL 13 2.4E‐03
2.2E‐01 95% Student's‐t UCL 24 1.7E‐01 95% Student's‐t UCL 13 1.8E+00

2.1E‐05 95% KM (Chebyshev) UCL 24 7.7E‐05 95% Chebyshev (Mean, Sd) UCL 13 4.4E‐04
2.3E‐04 95% KM (t) UCL 24 1.9E‐03 95% Adjusted Gamma UCL 13 6.2E‐03
1.6E‐04 95% Student's‐t UCL 24 3.0E‐04 95% Adjusted Gamma UCL 13 4.7E‐03
3.7E‐04 95% KM (t) UCL 24 2.1E‐03 95% Adjusted Gamma UCL 13 9.9E‐03
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Table 10‐9b
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Striped Bass Screen – 95% UCL Total Daily Intake1

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes.  Sediment ingestion rate set to 1.0%.  Striped bass were assumed to be feeding in the Study Area for their entire lifetime.
2 = Chemicals evaluated include metals (regulated) and PAHs (metabolized; ones for which TRVs readily available).
3 = 95% upper confidence limits (UCLs) are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
N/A = not applicable
Sd = standard deviation
(t) = Student's‐t
TDI = total daily intake
TPAH = total polycyclic aromatic hydrocarbon
TRV = toxicity reference value
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Table 10‐10a
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Mummichog Screen1

Exposure 
Point Chemical2 CAS RN

Sediment
Frequency of Detection

 (%)

Polychaete 
Frequency of Detection

 (%)
95% UCL TDI Sum
 (mg/kg‐day)3,4

NOAEL TRV
 (mg/kg‐day)5

NOAEL 
Hazard 
Quotient COPEC Flag

Rationale for 
COPEC Flag

Study Area Metals
Arsenic 7440‐38‐2 100 100 0.29 0.4 0.73 No 95% UCL < TRV
Cadmium 7440‐43‐9 100 100 0.01 0.002 5.0 Yes 95% UCL > TRV
Copper 7440‐50‐8 100 100 0.63 0.24 2.6 Yes 95% UCL > TRV
Lead 7439‐92‐1 100 100 0.13 134 0.00097 No 95% UCL < TRV
Selenium 7782‐49‐2 96 100 0.13 0.1 1.3 Yes 95% UCL > TRV
Silver 7440‐22‐4 100 100 0.0042 70 0.00006 No 95% UCL < TRV
Zinc 7440‐66‐6 100 100 3.4 19 0.18 No 95% UCL < TRV

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 50‐32‐8 98 100 0.0024 0.66 0.0036 No 95% UCL < TRV
Total HPAH (10 of 17) TPAH_17_HM 100 100 0.047 6.1 0.0077 No 95% UCL < TRV
Total LPAH (7 of 17) TPAH_17_LM 100 100 0.0093 6.1 0.0015 No 95% UCL < TRV
Total PAH (17) TPAH_17 100 100 0.055 6.1 0.009 No 95% UCL < TRV

Notes:
1 = Dietary fraction for mummichog: 100% polychaetes.  Sediment ingestion rate set to 1.0%.
2 = Chemicals evaluated include metals (regulated) and PAHs (metabolized; ones for which TRVs readily available).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TPAH = total polycyclic aromatic hydrocarbon
TRV = toxicity reference value

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 10‐10b
Selection of Contaminants of Potential Ecological Concern – Dietary Exposure – Mummichog Screen – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 95% 
UCL TDI Sediment 95% UCL TDI Type

Sediment 
Sample Count

Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

Polychaete 
Diet Fraction

Polychaete 
Sample Count

95% UCL TDI Sum 
(mg/kg‐day)3,4

Study Area Metals
Arsenic 7440‐38‐2 7.1E‐03 95% Chebyshev (Mean, Sd) UCL 355 2.8E‐01 95% Student's‐t UCL 100 13 2.9E‐01
Cadmium 7440‐43‐9 5.1E‐03 95% Chebyshev (Mean, Sd) UCL 355 5.1E‐03 95% Student's‐t UCL 100 13 1.0E‐02
Copper 7440‐50‐8 3.7E‐01 95% Chebyshev (Mean, Sd) UCL 355 2.6E‐01 95% Student's‐t UCL 100 13 6.3E‐01
Lead 7439‐92‐1 1.1E‐01 95% Chebyshev (Mean, Sd) UCL 355 2.5E‐02 95% Student's‐t UCL 100 13 1.3E‐01
Selenium 7782‐49‐2 8.3E‐04 95% KM (BCA) UCL 355 1.3E‐01 95% Student's‐t UCL 100 13 1.3E‐01
Silver 7440‐22‐4 2.0E‐03 95% Chebyshev (Mean, Sd) UCL 355 2.2E‐03 95% Student's‐t UCL 100 13 4.2E‐03
Zinc 7440‐66‐6 3.5E‐01 95% Chebyshev (Mean, Sd) UCL 355 3.1E+00 95% Student's‐t UCL 100 13 3.4E+00

Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 50‐32‐8 9.9E‐04 95% KM (BCA) UCL 355 1.4E‐03 95% KM (BCA) UCL 100 13 2.4E‐03
Total HPAH (10 of 17) TPAH_17_HM 1.2E‐02 95% Chebyshev (Mean, Sd) UCL 348 3.4E‐02 95% Adjusted Gamma UCL 100 13 4.7E‐02
Total LPAH (7 of 17) TPAH_17_LM 3.9E‐03 95% Chebyshev (Mean, Sd) UCL 349 5.5E‐03 95% Adjusted Gamma UCL 100 13 9.3E‐03
Total PAH (17) TPAH_17 1.6E‐02 95% Chebyshev (Mean, Sd) UCL 355 3.9E‐02 95% Adjusted Gamma UCL 100 13 5.5E‐02

Notes:
1 = Dietary fraction for mummichog: 100% polychaetes.  Sediment ingestion rate set to 1.0%.
2 = Chemicals evaluated include metals (regulated) and PAHs (metabolized; ones for which TRVs readily available).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
KM = Kaplan‐Meier
LPAH = low‐molecular‐weight polycyclic aromatic hydrocarbon
MDL = method detection limit
mg/kg/day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TPAH = total polycyclic aromatic hydrocarbon
TRV = toxicity reference value
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Table 10‐11a
Baseline Risk Analyses – Dietary Exposure – Striped Bass1

Exposure 
Point Chemical2 CAS RN

Sediment Frequency 
of Detection (%)

Mummichog 
Frequency of 
Detection (%)

Atlantic Menhaden 
Frequency of 
Detection (%)

Blue Crab Frequency 
of Detection (%)

Polychaete 
Frequency of 
Detection (%)

95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV (mg/kg‐
day)5

LOAEL TRV (mg/kg‐
day)5

NOAEL Hazard 
Quotient

LOAEL 
Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 100 100 0.0054 0.002 0.01 2.7 0.54
Copper 7440‐50‐8 100 100 100 100 100 0.37 0.24 0.48 1.5 0.77

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes.  Sediment ingestion rate set to 1.0%.  Striped bass were assumed to be feeding in the Study Area for their entire lifetime.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g. 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COC = contaminant of concern
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit 
mg/kg‐day = milligram per kilogram per day
TDI = total daily intake
TRV = toxicity reference value
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Table 10-11b
Baseline Risk Analyses – Dietary Exposure – Striped Bass – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95% UCL 

TDI Sediment 95% UCL TDI Type
Sediment 

Sample Count
Mummichog 
95% UCL TDI

Mummichog 95% 
UCL TDI Type

Mummichog 
Sample Count

Atlantic Menhaden 
95% UCL TDI

Atlantic Menhaden 95% UCL TDI 
Type

Atlantic Menhaden 
Sample Count

Blue Crab  
95% UCL TDI

Study Area Metals
Cadmium 7440-43-9 2.8E-04 95% Chebyshev (Mean, Sd) UCL 355 1.5E-04 95% Student's-t UCL 24 4.0E-03 95% Chebyshev (Mean, Sd) UCL 24 6.5E-04
Copper 7440-50-8 2.0E-02 95% Chebyshev (Mean, Sd) UCL 355 5.2E-02 95% Student's-t UCL 24 1.3E-01 95% Adjusted Gamma UCL 24 1.6E-01
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Table 10-11b
Baseline Risk Analyses – Dietary Exposure – Striped Bass – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Study Area Metals
Cadmium 7440-43-9
Copper 7440-50-8

Blue Crab 95% UCL 
TDI Type

Blue crab 
Sample Count

Polychaete 
95% UCL 

TDI
Polychaete 95% UCL 

TDI Type
Polychaete 

Sample Count

95% UCL TDI 
Sum (mg/kg-

day)3,4

95% Student's-t UCL 24 2.8E-04 95% Student's-t UCL 13 5.4E-03
95% Student's-t UCL 24 1.4E-02 95% Student's-t UCL 13 3.7E-01
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Table 10-11b
Baseline Risk Analyses – Dietary Exposure – Striped Bass – 95% UCL Total Daily Intake1 

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes.  Sediment ingestion rate set to 1.0%.  Striped bass were assumed to be feeding in the Study Area for their entire lifetime.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non-detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
MDL = method detection limit 
mg/kg-day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
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Table 10‐12a
Baseline Risk Analyses – Dietary Exposure – Mummichog – Exposure Area 11

Exposure 
Point Chemical2 CAS RN

Sediment Frequency of 
Detection (%)

Polychaete Frequency 
of Detection (%)

Water Column Prey (Bivalve) 
Frequency of Detection (%)

95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV 
(mg/kg‐day)5

LOAEL TRV (mg/kg‐
day)5

NOAEL Hazard 
Quotient

LOAEL Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 0.0081 0.002 0.01 4.1 0.81
Copper 7440‐50‐8 100 100 100 0.30 0.24 0.48 1.3 0.63
Selenium 7782‐49‐2 95 100 100 0.17 0.1 0.2 1.7 0.85

Notes:

2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COC = contaminant of concern
FSZ = fish sampling zone
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
TDI = total daily intake
TRV = toxicity reference value

1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 1 (FSZ1, FSZ2, and FSZ3).  Sediment ingestion rate set to 1.0%.  
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Table 10‐12b
Baseline Risk Analyses – Dietary Exposure – Mummichog – Exposure Area 1 – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95% UCL TDI Sediment 95% UCL TDI Type

Sediment 
Sample Count

Polychaete 95% 
UCL TDI

Polychaete 95% UCL 
TDI Type

Polychaete 
Sample Count

Water Column Prey 
Ingestion (Bivalve) 

95% UCL TDI
Water Column Prey Ingestion 
(Bivalve) 95% UCL TDI Type

Water Column Prey 
Ingestion (Bivalve)  
Sample Count

95% UCL TDI Sum 
(mg/kg‐day)3,4

Study Area Metals
Cadmium 7440‐43‐9 6.3E‐04 95% Chebyshev (Mean, Sd) UCL 142 2.5E‐03 95% Student's‐t UCL 13 5.0E‐03 95% Student's‐t UCL 10 8.1E‐03
Copper 7440‐50‐8 3.1E‐02 95% Chebyshev (Mean, Sd) UCL 142 1.3E‐01 95% Student's‐t UCL 13 1.4E‐01 95% Student's‐t UCL 10 3.0E‐01
Selenium 7782‐49‐2 2.2E‐04 95% KM (BCA) UCL 142 6.6E‐02 95% Student's‐t UCL 13 1.1E‐01 95% Student's‐t UCL 10 1.7E‐01

Notes:

2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the method detection limit (MDL) in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
FSZ = fish sampling zone
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake

1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 1 (FSZ1, FSZ2, and FSZ3).  Sediment ingestion rate set to 1.0%.  
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Table 10‐13a
Baseline Risk Analyses – Dietary Exposure – Mummichog – Exposure Area 21

Exposure 
Point Chemical2 CAS RN

Sediment Frequency 
of Detection (%)

Polychaete Frequency of 
Detection (%)

Water Column Prey (Bivalve) 
Frequency of Detection (%)

95% UCL TDI Sum
 (mg/kg‐day)3,4

NOAEL TRV 
(mg/kg‐day)5

LOAEL TRV (mg/kg‐
day)5

NOAEL Hazard 
Quotient

LOAEL Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 0.010 0.002 0.01 5.0 1.0
Copper 7440‐50‐8 100 100 100 0.56 0.24 0.48 2.3 1.2
Selenium 7782‐49‐2 97 100 100 0.17 0.1 0.2 1.7 0.85

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 2 (FSZ4a, FSZ4b, and FSZ5).  Sediment ingestion rate set to 1.0%.  
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
95% UCL = TRV = 95% UCL equal to the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
FSZ = fish sampling zone
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TRV = toxicity reference value
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Table 10‐13b
Baseline Risk Analyses – Dietary Exposure – Mummichog – Exposure Area 2 – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95 UCL TDI Sediment 95% UCL TDI Type

Sediment 
Sample 
Count

Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

Polychaete 
Sample 
Count

Water Column Prey 
Ingestion (Bivalve) 

95% UCL TDI
Water Column Prey Ingestion 
(Bivalve) 95% UCL TDI Type

Water Column Prey 
Ingestion (Bivalve)  
Sample Count

95% UCL TDI Sum 
(mg/kg‐day)3,4

Study Area Metals
Cadmium 7440‐43‐9 3.2E‐03 95% Approximate Gamma UCL 213 2.5E‐03 95% Student's‐t UCL 13 5.0E‐03 95% Student's‐t UCL 10 1.1E‐02
Copper 7440‐50‐8 2.9E‐01 95% Chebyshev (Mean, Sd) UCL 213 1.3E‐01 95% Student's‐t UCL 13 1.4E‐01 95% Student's‐t UCL 10 5.6E‐01
Selenium 7782‐49‐2 5.4E‐04 95% KM (BCA) UCL 213 6.6E‐02 95% Student's‐t UCL 13 1.1E‐01 95% Student's‐t UCL 10 1.7E‐01

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 2 (FSZ4a, FSZ4b, and FSZ5).  Sediment ingestion rate set to 1.0%.  
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
FSZ = fish sampling zone
KM = Kaplan Meier
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
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Table 10‐14
Uncertain Contaminants of Potential Ecological Concern − Fish

Chemical CAS RN Striped Bass Mummichog
Uncertain COPECs: No Screening Level
Metals
Nickel 7440‐02‐0 X X

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthylene 208‐96‐8 X X
Anthracene 120‐12‐7 X X
Benzo(a)anthracene 56‐55‐3 X X
Benzo(b)fluoranthene 205‐99‐2 X X
Benzo(g,h,i)perylene 191‐24‐2 X X
Benzo(j,k)fluoranthene 207‐08‐9 X X
Chrysene 218‐01‐9 X X
Dibenzo(a,h)anthracene 53‐70‐3 X X
Fluoranthene 206‐44‐0 X X
Fluorene 86‐73‐7 X X
Indeno(1,2,3‐c,d)pyrene 193‐39‐5 X X
Pyrene 129‐00‐0 X X

Pesticides
Hexachlorobenzene 118‐74‐1 X X
Hexachlorocyclohexane (BHC), alpha‐ 319‐84‐6 X X
Hexachlorocyclohexane (BHC), beta‐ 319‐85‐7 X X
Hexachlorocyclohexane (BHC), delta‐ 319‐86‐8 X X
Hexachlorocyclohexane (BHC), gamma‐ (Lindane) 58‐89‐9 X X

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
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Table 10‐15a
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Striped Bass1 

Exposure 
Point Chemical2 CAS RN

Sediment Frequency 
of Detection (%)

Mummichog 
Frequency of 
Detection (%)

Atlantic Menhaden 
Frequency of 
Detection (%)

Blue Crab Frequency 
of Detection (%)

Polychaete 
Frequency of 
Detection (%)

95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV 
(mg/kg‐day)5

LOAEL TRV 
(mg/kg‐
day)5

NOAEL Hazard 
Quotient

LOAEL Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 100 100 0.0058 0.002 0.01 2.9 0.58
Copper 7440‐50‐8 100 100 100 100 100 0.40 0.24 0.48 1.7 0.84

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes. Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g. 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COC = contaminant of concern
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit 
mg/kg‐day = milligram per kilogram per day
TDI = total daily intake
TRV = toxicity reference value
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Table 10-15b
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Striped Bass – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95% UCL 

TDI Sediment 95% UCL TDI Type
Sediment 

Sample Count
Mummichog 
95% UCL TDI

Mummichog 95% 
UCL TDI Type

Mummichog 
Sample Count

Atlantic Menhaden 
95% UCL TDI

Atlantic Menhaden 95% UCL TDI 
Type

Atlantic Menhaden 
Sample Count

Blue Crab  
95% UCL TDI

Study Area Metals
Cadmium 7440-43-9 7.0E-04 95% Chebyshev (Mean, Sd) UCL 355 1.5E-04 95% Student's-t UCL 24 4.0E-03 95% Chebyshev (Mean, Sd) UCL 24 6.5E-04
Copper 7440-50-8 5.0E-02 95% Chebyshev (Mean, Sd) UCL 355 5.2E-02 95% Student's-t UCL 24 1.3E-01 95% Adjusted Gamma UCL 24 1.6E-01
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Table 10-15b
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Striped Bass – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Study Area Metals
Cadmium 7440-43-9
Copper 7440-50-8

Blue Crab 95% UCL 
TDI Type

Blue crab 
Sample Count

Polychaete 
95% UCL 

TDI
Polychaete 95% UCL 

TDI Type
Polychaete 

Sample Count

95% UCL TDI 
Sum (mg/kg-

day)3,4

95% Student's-t UCL 24 2.8E-04 95% Student's-t UCL 13 5.8E-03
95% Student's-t UCL 24 1.4E-02 95% Student's-t UCL 13 4.0E-01
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Table 10-15b
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Striped Bass – 95% UCL Total Daily Intake1

Notes:
1 = Dietary fraction for striped bass: 75% fish (25% mummichog, 50% Atlantic menhaden), 12.5% blue crabs, and 12.5% polychaetes.  Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non-detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
MDL = method detection limit 
mg/kg-day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
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Table 10‐16a
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Mummichog – Exposure Area 11

Exposure 
Point Chemical2 CAS RN

Sediment Frequency of 
Detection (%)

Polychaete Frequency 
of Detection (%)

Water Column Prey (Bivalve) 
Frequency of Detection (%)

95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV 
(mg/kg‐day)5

LOAEL TRV (mg/kg‐
day)5

NOAEL Hazard 
Quotient

LOAEL Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 0.0091 0.002 0.01 4.5 0.91
Copper 7440‐50‐8 100 100 100 0.35 0.24 0.48 1.4 0.72
Selenium 7782‐49‐2 95 100 100 0.17 0.1 0.2 1.7 0.86

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 1 (FSZ1, FSZ2, and FSZ3).  Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
COC = contaminant of concern
FSZ = fish sampling zone
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
TDI = total daily intake
TRV = toxicity reference value
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Table 10‐16b
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Mummichog – Exposure Area 1 – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95% UCL TDI Sediment 95% UCL TDI Type

Sediment 
Sample Count

Polychaete 95% 
UCL TDI

Polychaete 95% UCL 
TDI Type

Polychaete 
Sample Count

Water Column Prey 
Ingestion (Bivalve) 

95% UCL TDI
Water Column Prey Ingestion 
(Bivalve) 95% UCL TDI Type

Water Column Prey 
Ingestion (Bivalve)  
Sample Count

95% UCL TDI Sum 
(mg/kg‐day)3,4

Study Area Metals
Cadmium 7440‐43‐9 1.6E‐03 95% Chebyshev (Mean, Sd) UCL 142 2.5E‐03 95% Student's‐t UCL 13 5.0E‐03 95% Student's‐t UCL 10 9.1E‐03
Copper 7440‐50‐8 7.7E‐02 95% Chebyshev (Mean, Sd) UCL 142 1.3E‐01 95% Student's‐t UCL 13 1.4E‐01 95% Student's‐t UCL 10 3.5E‐01
Selenium 7782‐49‐2 5.6E‐04 95% KM (BCA) UCL 142 6.6E‐02 95% Student's‐t UCL 13 1.1E‐01 95% Student's‐t UCL 10 1.7E‐01

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 1 (FSZ1, FSZ2, and FSZ3).  Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the method detection limit (MDL) in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
FSZ = fish sampling zone
CAS RN = Chemical Abstracts Service Registry Number
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
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Table 10‐17a
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Mummichog – Exposure Area 21

Exposure 
Point Chemical2 CAS RN

Sediment Frequency 
of Detection 

(%)

Polychaete Frequency of 
Detection 

(%)

Water Column Prey (Bivalve) 
Frequency of Detection 

(%)
95% UCL TDI Sum 
(mg/kg‐day)3,4

NOAEL TRV 
(mg/kg‐day)5

LOAEL TRV 
(mg/kg‐day)5

NOAEL Hazard 
Quotient

LOAEL Hazard 
Quotient

Study Area Metals
Cadmium 7440‐43‐9 100 100 100 0.016 0.002 0.01 7.8 1.6
Copper 7440‐50‐8 100 100 100 0.98 0.24 0.48 4.1 2.0
Selenium 7782‐49‐2 97 100 100 0.17 0.1 0.2 1.7 0.87

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 2 (FSZ4a, FSZ4b, and FSZ5).  Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.
5 = TRVs are based on NOAELs and LOAELs.
95% UCL < TRV = 95% UCL less than the toxicity reference value
95% UCL > TRV = 95% UCL greater than the toxicity reference value
95% UCL = TRV = 95% UCL equal to the toxicity reference value

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
FSZ = fish sampling zone
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TRV = toxicity reference value
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Table 10‐17b
Baseline Risk Analyses – Dietary Exposure Sensitivity Analysis – Mummichog – Exposure Area 2 – 95% UCL Total Daily Intake1

Exposure 
Point Chemical2 CAS RN

Sediment 
95 UCL TDI Sediment 95% UCL TDI Type

Sediment 
Sample 
Count

Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

Polychaete 
Sample 
Count

Water Column Prey 
Ingestion (Bivalve) 

95% UCL TDI
Water Column Prey Ingestion 
(Bivalve) 95% UCL TDI Type

Water Column Prey 
Ingestion (Bivalve)  
Sample Count

95% UCL TDI Sum 
(mg/kg‐day)3,4

Study Area Metals
Cadmium 7440‐43‐9 8.0E‐03 95% Approximate Gamma UCL 213 2.5E‐03 95% Student's‐t UCL 13 5.0E‐03 95% Student's‐t UCL 10 1.6E‐02
Copper 7440‐50‐8 7.1E‐01 95% Chebyshev (Mean, Sd) UCL 213 1.3E‐01 95% Student's‐t UCL 13 1.4E‐01 95% Student's‐t UCL 10 9.8E‐01
Selenium 7782‐49‐2 1.4E‐03 95% KM (BCA) UCL 213 6.6E‐02 95% Student's‐t UCL 13 1.1E‐01 95% Student's‐t UCL 10 1.7E‐01

Notes:
1 = Dietary fraction for mummichog: 50% polychaetes and 50% water column invertebrate (bivalve surrogate), from Exposure Area 2 (FSZ4a, FSZ4b, and FSZ5).  Sediment ingestion rate set to 2.5%.
2 = Chemicals evaluated include metals (regulated).
3 = 95% UCLs are calculated with non‐detects reported at the MDL in the ProUCL input file.
4 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
FSZ = fish sampling zone
KM = Kaplan Meier
MDL = method detection limit
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
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Table 10‐18
Fish and Crab Community Survey – Species and Abundance

FSZ1 FSZ2 FSZ3 FSZ4a FSZ4b FSZ5
Study Area 

Total 
Westchester 

Creek Head of Bay Spring Creek
Gerritsen 
Creek

Reference 
Areas Total

American eel 4 4 1 0 6 1 16 0 2 0 0 2
Atlantic menhaden 45 100 67 54 67 87 420 181 145 205 215 746
Atlantic silverside 0 0 2 0 0 0 2 0 0 162 106 268
Bay anchovy 3 0 0 0 0 0 3 0 0 0 0 0
Blue crab 135 83 91 50 72 73 504 124 86 81 145 436
Bluefish 40 1 8 1 23 0 73 3 15 40 10 68
Calico crab 0 0 0 0 0 0 0 0 2 0 0 2
Diamondback terrapin 0 0 0 0 0 0 0 0 2 7 0 9
Gizzard shad 0 0 2 1 1 0 4 0 0 0 0 0
Green crab 0 0 0 0 0 0 0 3 5 4 27 39
Horseshoe crab2 17 1 5 0 1 0 24 46 7 10 82 145
Moonfish 2 0 0 0 0 0 2 0 0 0 0 0
Mummichog 282 1,330 248 363 508 364 3,095 609 615 548 189 1,961
Northern kingfish 0 0 0 0 0 0 0 0 0 4 0 4
Northern pipefish 0 0 1 0 0 0 1 0 1 0 0 1
Northern puffer 0 0 0 0 0 0 0 0 0 1 0 1
Oyster toadfish 0 0 0 0 0 0 0 2 1 1 16 20
Scup (Porgy) 0 0 0 0 0 0 0 0 1 0 1 2
Sea robin 0 0 0 0 0 0 0 0 18 0 4 22
Spider crab 0 0 0 0 0 0 0 0 39 20 17 76
Spiny dogfish 0 0 0 0 0 0 0 0 0 0 15 15
Spot  0 0 0 0 0 0 0 0 0 0 2 2
Spotted hake 1 0 0 0 0 0 1 0 0 0 0 0
Stone crab 0 0 0 0 0 0 0 2 0 0 0 2
Striped bass3 42 36 112 44 32 28 294 27 81 25 30 163
Summer flounder 10 2 2 0 0 0 14 0 10 14 28 52
Tautog 0 0 0 0 0 0 0 0 2 0 5 7
White perch 1 2 6 2 5 3 19 21 0 0 1 22
Windowpane flounder 0 0 0 0 0 0 0 0 0 0 1 1
Winter flounder 0 0 0 0 0 0 0 0 0 0 1 1
Richness 12 9 12 7 9 6 15 10 17 14 19 26
Total Count 582 1,559 545 515 715 556 4,472 1,018 1,032 1,122 895 4,067
Notes:
FSZ = fish sampling zone
1 = Due to the sampling methods used in Phase 2, some epibenthic crab species may not have been observed in the Study Area (see the discussion in Section 10.7.1).
2 = Horseshoe crabs are not true crabs—they are in the subphylum Chelicerata  (more closely related to arachnids).
3 = See Table 10‐19 for striped bass size range and abundance by fish sampling zone.

Species1

Reference Areas Study Area 
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Table 10‐19
Striped Bass – Size Range and Abundance

FSZ1 FSZ2 FSZ3 FSZ4a FSZ4b FSZ5
Study Area 

Total 
Westchester 

Creek
Head of 
Bay

Spring 
Creek

Gerritsen 
Creek

Reference 
Areas 
Total

Striped Bass1

Percent, 0 to 12 inches 19 0 4 0 3 0 5 7 1 0 0 2
Percent, 12 to 24 inches 81 100 94 95 97 93 93 93 94 92 87 92
Percent, 24 to 36 inches 0 0 2 5 0 7 2 0 5 8 13 6
Total abundance (count) 36 32 102 44 31 28 273 27 81 25 30 163

Note:

Acronym:
FSZ = fish sampling zone

Species

Study Area  Reference Areas 

1 = Based on striped bass collected during the Phase 2 surveys, 80 to 100% were within the 12‐ to 24‐inch range, up to 19% were in the 0‐ to 12‐inch range, and up to 13% 
were in the 24‐ to 36‐inch range.  
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Table 11‐1
Shoreline Type and Vegetation Health in Study Area and Reference Areas

Developed
(No Vegetation)

Developed
(With 

Vegetation)

Vegetated
(No 

Development) Total
Developed

(No Vegetation)

Developed 
(With 

Vegetation)

Vegetated 
(No 

Development)
No 

Vegetation1

Study Area 19,655 39,426 497 59,578 33% 66% 1% 33%
Gerritsen Creek 509 1,006 21,413 22,928 2% 4% 93% 2%
Head of Bay 5,545 2,895 23,156 31,596 18% 9% 73% 18%
Spring Creek 606 2,013 13,067 15,686 4% 13% 83% 4%
Westchester Creek 4,112 11,430 7,930 23,472 18% 49% 34% 18%
Note:
1 = percentage of shoreline with no vegetation (same as developed with no vegetation)

Shoreline Length 
(feet)

Shoreline 
(percent of total)

Area
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Table 11‐2
Avian Species Richness in Study Area and Reference Areas

Area: Study Area Westchester Creek Head of Bay Spring Creek Gerritsen Creek

Species Richness 10 13 22 20 21

Species Richness 9 16 23 19 24
Notes:

Spring 2014

Summer 2014

All species within a target feeding guild, regardless of activity (e.g., foraging, perching, flying, wading), are included in species richness.

Species richness = number of different species observed in the three target feeding guilds (invertivorous, invertivorous/piscivorous, and 
piscivorous).
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Table 11‐3
Number of Birds Observed and Number Observed Foraging by Target Feeding Guild 

by Location in Study Area and Reference Areas

Abundance 
Observed

Abundance 
Foraging

Abundance 
Observed

Abundance 
Foraging

Abundance 
Observed

Abundance 
Foraging

Dutch Kills 74 52 44 37 3 1 27 14
East Branch 21 16 8 8 2 2 11 6
English Kills 93 73 60 51 15 14 18 8
Maspeth Creek 64 50 49 43 7 6 8 1
Newtown Creek 244 151 93 80 20 14 131 57
Whale Creek 29 12 ‐‐ ‐‐ ‐‐ ‐‐ 29 12

525 354 254 219 47 37 224 98
Gerritsen Creek 565 371 230 158 166 130 169 83
Head of Bay 328 216 112 79 88 61 128 76
Spring Creek 202 139 65 49 59 39 78 51
Westchester Creek 227 108 5 5 154 76 68 27

1,322 834 412 291 467 306 443 237

Dutch Kills 21 2 ‐‐ ‐‐ 21 2 ‐‐ ‐‐
East Branch 14 5 ‐‐ ‐‐ 4 2 10 3
English Kills 119 70 68 48 35 17 16 5
Maspeth Creek 68 44 53 38 2 2 13 4
Newtown Creek 212 92 92 57 20 9 100 26
Whale Creek ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

434 213 213 143 82 32 139 38
Gerritsen Creek 436 303 173 152 177 110 86 41
Head of Bay 427 202 51 51 192 107 184 44
Spring Creek 363 151 84 27 67 43 212 81
Westchester Creek 422 272 219 198 131 57 72 17

1,648 928 527 428 567 317 554 183
Notes:

‐‐ = no birds observed foraging for any prey type

Invertivorous Invertivorous/Piscivorous Piscivorous

Spring 2014

Summer 2014

Area Location
Abundance of 
Birds Observed

Abundance of 
Birds Observed 

Foraging

Study Area

The Study Area surveys were conducted over 2 weeks and the reference area surveys were conducted in rotation over 6 weeks so that a similar number of survey days were 
completed in the Study Area and in each of the four Phase 2 reference areas.  

Summer Reference Areas Total

Study Area

Reference 
Areas

Spring Study Area Total

Spring Reference Areas Total

Summer Study Area Total

Reference 
Areas
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Table 11‐4
Number of Invertivorous Birds 
Observed Foraging by Species

Study Area Reference Area Study Area Reference Area
American oystercatcher
Number Observed 0 208 0 58
Number Foraging 0 126 0 40

Black‐bellied plover
Number Observed 0 6 0 14
Number Foraging 0 6 0 14

Greater yellowlegs
Number Observed 0 0 0 73
Number Foraging 0 0 0 56

Killdeer
Number Observed 2 14 7 96
Number Foraging 2 13 7 83

Ruddy turnstone
Number Observed 0 1 0 0
Number Foraging 0 1 0 0

Least sandpiper
Number Observed 0 0 2 5
Number Foraging 0 0 2 5

Semipalmated plover
Number Observed 0 8 0 140
Number Foraging 0 8 0 89

Semipalmated sandpiper
Number Observed 0 20 0 92
Number Foraging 0 20 0 92

Solitary sandpiper
Number Observed 1 1 0 1
Number Foraging 1 1 0 1

Spotted sandpiper
Number Observed 251 50 204 27
Number Foraging 216 42 134 27

Willet
Number Observed 0 104 0 21
Number Foraging 0 74 0 21

Number of Birds Observed 254 412 213 527
Number of Birds Observed Foraging 219 291 143 428
Species Richness 3 9 3 10

Species
Spring 2014 Summer 2014
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Table 11‐5
Number of Invertivorous/Piscivorous Birds 

Observed Foraging by Species

Study Area Reference Area Study Area Reference Area
Black‐crowned night heron
Number Observed 9 70 41 26
Number Foraging 3 23 3 10

Clapper rail 
Number Observed 0 0 0 9
Number Foraging 0 0 0 9

Glossy ibis
Number Observed 0 12 0 1
Number Foraging 0 7 0 1

Great blue heron
Number Observed 0 0 0 35
Number Foraging 0 0 0 22

Great egret
Number Observed 32 191 29 291
Number Foraging 30 129 21 147

Green heron
Number Observed 6 3 12 6
Number Foraging 4 3 8 5

Snowy egret
Number Observed 0 148 0 130
Number Foraging 0 120 0 96

Little blue heron (Egretta caerulea)
Number Observed 0 0 0 1
Number Foraging 0 0 0 1

Tri‐colored heron
Number Observed 0 1 0 0
Number Foraging 0 1 0 0

Yellow‐crowned night‐heron
Number Observed 0 42 0 68
Number Foraging 0 23 0 26

Number of Birds Observed 47 467 82 567
Number of Birds Observed Foraging 37 306 32 317
Species Richness 3 7 3 9

Species
Spring 2014 Summer 2014
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Table 11‐6
Number of Piscivorous Birds 
Observed Foraging by Species

Study Area Reference Area Study Area Reference Area
Belted kingfisher
Number Observed 1 0 2 5
Number Foraging 1 0 1 4

Double‐crested cormorant
Number Observed 222 166 133 462
Number Foraging 96 56 33 110

Caspian tern
Number Observed 0 109 0 0
Number Foraging 0 65 0 0

Common tern
Number Observed 0 0 4 42
Number Foraging 0 0 4 39

Osprey
Number Observed 1 32 0 36
Number Foraging 1 24 0 21

Black skimmer
Number Observed 0 0 0 4
Number Foraging 0 0 0 4

Least tern
Number Observed 0 67 0 4
Number Foraging 0 51 0 4

Forster's tern
Number Observed 0 69 0 1
Number Foraging 0 41 0 1

Number of Birds Observed 224 443 139 554
Number of Birds Observed Foraging 98 237 38 183
Species Richness 3 5 3 7

Species
Spring 2014 Summer 2014
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Table 11‐7a
Study Area and Reference Area Abundance Ranked by Feeding Guild1,2

Guild
Study Area 
Abundance

Study Area
Rank

Gerritsen Creek 
Abundance

Gerritsen Creek 
Rank

Head of Bay 
Abundance Head of Bay Rank

Spring Creek 
Abundance Spring Creek Rank

Westchester Creek 
Abundance

Westchester Creek 
Rank

Reference Area 
Abundance

Reference Area 
Rank

Spring 2014
All Guilds 532 N/A 565 N/A 328 N/A 202 N/A 227 N/A 1,322 N/A
Invertivorous 254 1 230 1 112 2 65 2 5 3 412 3
Piscivorous 231 2 169 2 128 1 78 1 68 2 443 2
Invertivorous/Piscivorous 47 3 166 3 88 3 59 3 154 1 467 1

Summer 2014
All Guilds 434 N/A 436 N/A 427 N/A 363 N/A 422 N/A 1,648 N/A
Invertivorous 213 1 173 2 51 3 84 2 219 1 527 3
Piscivorous 139 2 86 3 184 2 212 1 72 3 554 2
Invertivorous/Piscivorous 82 3 177 1 192 1 67 3 131 2 567 1

Notes:
1 = each location ranked separately
2 = abundance based on birds observed foraging

Acronym:
N/A = not applicable
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Table 11‐7b
Study Area and Reference Area Richness Ranked by Feeding Guild1,2

Guild
Study Area 
Richness

Study Area 
Rank

Gerritsen Creek 
Richness

Gerritsen Creek 
Rank

Head of Bay 
Richness Head of Bay Rank

Spring Creek 
Richness Spring Creek Rank

Westchester Creek 
Richness

Westchester Creek 
Rank

Reference Area 
Richness

Reference Area 
Rank

Spring 2014
All Guilds 9 N/A 17 N/A 14 N/A 16 N/A 11 N/A 21 N/A
Invertivorous 3 1 7 1 6 1 6 1 2 3 9 1
Piscivorous 3 1 5 2 5 2 5 2 4 2 5 3
Invertivorous/Piscivorous 3 1 5 2 3 3 5 2 5 1 7 2

Summer 2014
All Guilds 9 N/A 22 N/A 18 N/A 16 N/A 15 N/A 26 N/A
Invertivorous 3 1 8 2 7 1 6 1 8 1 10 1
Piscivorous 3 1 5 3 5 3 6 1 2 3 7 3
Invertivorous/Piscivorous 3 1 9 1 6 2 4 2 5 2 9 2

Notes:
1 = each location ranked separately
2 = richness based on birds observed foraging

Acronym:
N/A = not applicable
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Table 11‐8
Percentage of Prey Types Consumed by Each Feeding Guild1

Percentage of 
Birds 

Consuming 
Clams

Percentage of 
Birds 

Consuming 
Crabs

Percentage of 
Birds 

Consuming Fish

Percentage of 
Birds 

Consuming 
Invertebrates2

Percentage of 
Birds 

Consuming 
Clams

Percentage of 
Birds 

Consuming 
Crabs

Percentage of 
Birds 

Consuming Fish

Percentage of 
Birds Consuming 
Invertebrates2

Percentage of 
Birds 

Consuming 
Vegetation

Percentage of 
Birds 

Consuming 
Clams

Percentage of 
Birds 

Consuming 
Crabs

Percentage of 
Birds 

Consuming Fish

Percentage of 
Birds Consuming 
Invertebrates2

Dutch Kills 0 0 0 100 0 0 100 0 0 0 0 100 0
East Branch 0 0 0 100 0 0 100 0 0 0 0 100 0
English Kills 0 0 0 100 0 0 93 7 0 0 0 100 0
Maspeth Creek 0 0 0 100 0 0 100 0 0 0 0 100 0
Newtown Creek 0 0 1 99 0 0 86 14 0 0 0 96 4
Whale Creek ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 100 0
Gerritsen Creek 7 2 0 92 0 3 84 13 0 2 0 93 5
Head of Bay 3 0 0 94 0 0 77 23 0 0 0 100 0
Spring Creek 2 0 0 92 0 0 64 36 0 4 0 92 4
Westchester Creek 0 0 0 100 0 1 51 48 0 0 0 100 0

Dutch Kills ‐‐ ‐‐ ‐‐ ‐‐ 0 0 100 0 0 ‐‐ ‐‐ ‐‐ ‐‐
East Branch ‐‐ ‐‐ ‐‐ ‐‐ 0 0 100 0 0 0 0 100 0
English Kills 0 0 17 83 0 0 88 12 0 0 0 40 60
Maspeth Creek 0 0 0 100 0 0 100 0 0 0 0 100 0
Newtown Creek 0 0 0 95 0 0 67 33 0 0 8 92 0
Gerritsen Creek 3 0 7 90 0 0 91 8 1 0 0 88 12
Head of Bay 0 0 4 96 1 0 92 7 0 0 0 98 2
Spring Creek 0 0 7 93 0 0 88 12 0 0 0 100 0
Westchester Creek 0 0 2 98 0 5 77 18 0 0 0 94 6

Notes:
1 = The Study Area surveys were conducted over 2 weeks and the reference area surveys were conducted in rotation over 6 weeks so that a similar number of survey days were completed in the Study Area and in each of the four Phase 2 reference areas.  
2 = Birds probing and/or pecking in the intertidal areas (mudflats and riprap) for invertebrates other than clams or crabs
‐‐ = no birds observed foraging for any prey type
0 = no birds observed consuming this prey type  

Piscivorous Birds

Spring 2014

Summer 2014

Invertivorous/Piscivorous Birds

Reference 
Areas

Area Location

Invertivorous Birds

Study Area

Study Area

Reference 
Areas
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Table 11‐9
Study Area Double‐Crested Cormorant Flight Activity

Flight Path
Number of Cormorants 

Observed

Percentage of Total 

Observed1

East River North or East River South to U Thant Island 43 43%
U Thant Island to East River North or East River South 30 30%
Study Area to/from U Thant Island 16 16%
Study Area to/from East River 10 10%
Total 99 100%
Note:
1 = Percentage observed and number observed are the same because 99 birds were observed.
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Table 11‐10a
Baseline Risk Analyses − Study Area Wildlife Exposure Model and Parameters Equa ons

Equations
The wildlife exposure model representing the total daily intake is expressed as follows:

where:
TDI all   = Total daily intake of contaminant from all sources (e.g., mg COPEC/kg BW/day)
TDI water  = Total daily intake of contaminants from incidental and/or drinking water ingestion
TDI sediment  = Total daily intake of contaminants from incidental sediment ingestion
TDI biota  = Total daily intake of contaminants from ingestion of food items

where:
TDI biota  = Potential average daily dose (mg contaminant/kg BW/day)
C k, food  = Contaminant concentration in kth type of food (mg contaminant/kg food)
IR k  = Ingestion rate of k

th type of food on dry‐weight basis (kg food/kg BW/day)
EMF k,i  = Exposure modifying factor for food item i 
BW  = Receptor body weight (kg)
m  = Number of contaminated food types

where:
TDI sediment   = Total daily intake of contaminants through incidental ingestion of sediment (mg/kg BW/day)
C SD  = Concentration in the sediment on a dry‐weight basis (mg/kg)
FS  = Fraction of sediment in diet (as percentage of total diet on a dry‐weight basis; unitless)

EMF s   = Exposure modifying factor for incidental sediment ingestion
BW  = Body weight (kg)

For water consumption, the TDI water  term will be calculated as follows:

where:
TDI water  = Total daily intake of contaminants through water consumption (mg/kg BW/day)
C water  = Concentration in the water (mg/L)
IR water  = Water ingestion rate on a liter per day basis
EMF w  = Exposure modifying factor for incidental water ingestion
BW  = Body weight (kg)

Acronyms:
kg = kilogram mg COPEC/kg BW/day) = milligram contaminant of potential ecological concern per kilogram body weight per day
kg food/kg BW/day = kilogram food per kilogram body weight per day mg/kg = milligram per kilogram
kth = food item, when there are one or more food items mg/kg BW/day = milligram per kilogram body weight per day
mg contaminant/kg BW/day = milligram contaminant per kilogram body weight per day mg/L = milligram per liter
mg contaminant/kg food = milligram contaminant per kilogram food

IR total  = Food ingestion rate on a dry‐weight basis; for equations estimating IR sediment  on a wet‐weight basis, conversion to dry‐weight ingestion rates would be necessary (mg food/kg BW/day)

  BWEMFIRFSCTDI stotalSDsediment 

  BWEMFIRCTDI wwaterwaterwater 

  BWEMFIRCTDI
m

k
ikkfoodkbiota 
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Table 11‐10b
Baseline Risk Analyses − Study Area Wildlife Exposure Parameters

Food Ingestion Rate, IRk 

(kg food dw/day)

Spotted sandpiper Sediment‐probing, benthivore 0.0394b 0.007c 16d 0.007e 100% polychaetes N/A Intertidal

Green heron
Littoral zone, ambushing/stalking, 

carnivore 0.229f 0.022c 3g 0.022e 90% fish and 10% polychaetes Mummichog Intertidal

Black‐crowned night 
heron

Littoral/riparian zone, 
ambushing/stalking, carnivore   0.727h  0.047c 3g 0.048e 90% fish and 10% polychaetes Mummichog Intertidal

Belted kingfisher
Littoral/riparian zone, diving 

piscivore 0.136i 0.016 c 1g 0.015e 100% fish  
50% mummichog from entire site, 

50% Atlantic menhaden from entire site

Maspeth Creek and 
portion of nearshore 
Turning basin (All)

Double‐crested 
cormorant

Diving, swimming, piscivore 1.535j 0.077c 1g 0.079e 100% fish   50% mummichog, 50% Atlantic menhaden All

Raccoon Littoral zone gleaning, omnivore 5.453k 0.277l 2.5m 0.456n 75% blue crabs and 25% musselsp N/A Intertidal
Notes:
a = Lowest gender body weights selected when available (see receptor information).
b = Male spotted sandpiper (Oring et al. 1997)

c = Based on allometric equation for all birds: ingestion kg dw/day = 0.0582 * BW0.651 (kg) (Equation 3‐3 in USEPA 1993)
d = Geometric mean for four sandpiper species (Beyer et al. 1994)

e = Based on allometric equation for all birds: water uptake L/day = 0.059 * BW0.67 (kg) (Equation 3‐15 in USEPA 1993)
f = Female green heron (Norris and Johnston 1958)
g = Conservative assumption based on professional judgment considering values for birds with similar diets and feeding behavior (Hui and Beyer 1998)
h = Both sexes of black‐crowned night heron, lowest weight in range (Dunning 1993)
i = Both sexes of belted kingfishers (USEPA 1993)
j = Florida female cormorants (Hatch and Weseloh 1999)
k = Female raccoons (USEPA 1993)

l = Based on allometric equation for all mammals: ingestion kg dw/day = 0.0687 * BW0.822 (kg) (Equation 3‐7 in USEPA 1993)
m = Based on measured data (Rulison et al. 2012)

n = Based on allometric equation for all mammals: water uptake L/day = 0.099 * BW0.90 (kg) (Equation 3‐17 in USEPA 1993)
o = Based on the Phase 2 wildlife surveys (see Table 11‐8), and receptor life history (see Attachment G)
p = Based on the Phase 2 wildlife surveys, receptor life history (see Attachment G), and Rulison et al. 2012
q = Based on the Phase 2 fish and crab surveys, and receptor life history (see Attachment G)
r = Sediment data selected from either the intertidal areas or all areas, depending on the foraging characteristics of the receptor (Anchor QEA 2014)

Acronyms:

BERA = Baseline Ecological Risk Assessment IRk = ingestion rate of k
th type of food kg dw/day = kilogram of dry weight per day

BW = body weight IRwater = water ingestion rate kg food dw/day = kilogram of food dry weight per day

FS = fraction of sediment kth = food item, when there are one or more food items L/day = liter per day

FSZ = fish sampling zone kg = kilogram N/A = not applicable

Mammals

Birds
BERA Fish Speciesq BERA Sediment Datasetr

BERA Dietary Proportions 
(%)oCommon Name

Feeding Behavior and Trophic 
Guild Representation

Body Weight 
(kg)a

BERA Sediment Ingestion 
FS (% of Diet)

BERA Water Uptake 
IRwater (L/day)
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Table 11‐10b
Baseline Risk Analyses − Study Area Wildlife Exposure Parameters

References:
Anchor QEA, 2014.  Phase 2 Remedial Investigation Work Plan – Volume 1 .  Remedial Investigation/Feasibility Study, Newtown Creek.  May 2014. 
Beyer et al. (Beyer, N., E. Connor, and S. Gerould), 1994.  Estimates of soil ingestion by wildlife.  Journal of Wildlife Management  58: 375‐382.
Dunning, J.B. Jr., 1993.  CRC Handbook of Avian Body Masses .  CRC Press, Boca Raton, Florida.
Hatch and Weseloh (Hatch, J.J. and D.V. Weseloh), 1999.  Double‐crested Cormorant (Phalacrocorax auritus), the Birds of North America Online  (A. Poole, Ed.).  Ithaca: Cornell Lab of Ornithology.  Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/.
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Table 11‐10c
Baseline Risk Analyses − Study Area Wildlife Exposure Modifying Factors

Site‐Specific Model

Common Name

Seasonal 
Exposurea Site Useb Soft Sedimentc

Overall Sediment 
(EMFs)

Overall Tissue 
(EMFk)

Overall Water
(EMFw)

Spotted sandpiper 0.58 1 0.57 0.33 0.33 0.58
Green heron 0.67 1 N/A 0.67 0.67 0.67
Black‐crowned night heron 0.75 1 N/A 0.75 0.75 0.75

Belted kingfisher 0.75 1 N/A 0.75 0.75 0.75
Double‐crested cormorant 0.67 0.25 N/A 0.17 0.17 0.17
Raccoon 1 0.2 0.57 0.11 0.20 0.20

Sensitivity Analysis, Overall EMF = 1.0

Common Name
Seasonal 
Exposure Site Use Soft Sediment

Overall Sediment 
(EMFS)

Overall Tissue 
(EMFk)

Overall Water
(EMFw)

Spotted sandpiper 1 1 1 1.00 1.00 1.00
Green heron 1 1 N/A 1.00 1.00 1.00
Black‐crowned night heron 1 1 N/A 1.00 1.00 1.00
Belted kingfisher 1 1 N/A 1.00 1.00 1.00
Double‐crested cormorant 1 1 N/A 1.00 1.00 1.00
Raccoon 1 1 1 1.00 1.00 1.00

Sensitivity Analysis, Overall EMF = 0.75

Common Name
Seasonal 
Exposure Site Use Soft Sediment

Overall Sediment 
(EMFS)

Overall Tissue 
(EMFk)

Overall Water
(EMFw)

Spotted sandpiper 1 0.75 1 0.75 0.75 0.75
Green heron 1 0.75 N/A 0.75 0.75 0.75
Black‐crowned night heron 1 0.75 N/A 0.75 0.75 0.75
Belted kingfisher 1 0.75 N/A 0.75 0.75 0.75
Double‐crested cormorant 1 0.75 N/A 0.75 0.75 0.75
Raccoon 1 0.75 1 0.75 0.75 0.75
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Table 11‐10c
Baseline Risk Analyses − Study Area Wildlife Exposure Modifying Factors

Sensitivity Analysis, Overall EMF = 0.5

Common Name
Seasonal 
Exposure Site Use Soft Sediment

Overall Sediment 
(EMFS)

Overall Tissue 
(EMFk)

Overall Water
(EMFw)

Spotted sandpiper 1 0.5 1 0.50 0.50 0.50
Green heron 1 0.5 N/A 0.50 0.50 0.50
Black‐crowned night heron 1 0.5 N/A 0.50 0.50 0.50
Belted kingfisher 1 0.5 N/A 0.50 0.50 0.50
Double‐crested cormorant 1 0.5 N/A 0.50 0.50 0.50
Raccoon 1 0.5 1 0.50 0.50 0.50

Sensitivity Analysis, Overall EMF = 0.25

Common Name
Seasonal 
Exposure Site Use Soft Sediment

Overall Sediment 
(EMFS)

Overall Tissue 
(EMFk)

Overall Water
(EMFw)

Spotted sandpiper 1 0.25 1 0.25 0.25 0.25
Green heron 1 0.25 N/A 0.25 0.25 0.25
Black‐crowned night heron 1 0.25 N/A 0.25 0.25 0.25
Belted kingfisher 1 0.25 N/A 0.25 0.25 0.25
Double‐crested cormorant 1 0.25 N/A 0.25 0.25 0.25
Raccoon 1 0.25 1 0.25 0.25 0.25
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Table 11‐10c
Baseline Risk Analyses − Study Area Wildlife Exposure Modifying Factors

Notes:
a = Fraction of a year in the vicinity of the Study Area based on seasonal migration

c = Fraction of intertidal habitat that is not riprap.  Based on Phase 1 Remedial Investigation habitat surveys, therefore: 

      ‐ Sandpiper and raccoon are still assumed to be able to drink water in the riprap, so exposure is not modified.

Acronyms:
BERA = Baseline Ecological Risk Assessment
EMFk = exposure modifying factor for food ingestion
EMFs = exposure modifying factor for incidental sediment ingestion
EMFw = exposure modifying factor for incidental water ingestion
N/A = not applicable

References:

b = For the raccoon, based on Bozek et al. (2007) and Prange et al. (2004).  For the double‐crested cormorant, based on Phase 2 wildlife surveys and U Thant Island survey 
data (see Table 11‐8).

      ‐ Sandpiper exposure to sediment and consumption of polychaetes is modified to only include that portion of the intertidal habitat that is soft sediment.
      ‐ Raccoon exposure to sediment is modified to only include that portion of the intertidal habitat that is soft sediment; raccoon can forage on riprap for blue
        crab and mussels.

Bozek et al. (Bozek, C.K., S. Prange, and S.D. Gehrt), 2007.  The Influence of Anthropogenic Resources on Multi‐scale Habitat Selection by Raccoons.  Urban Ecosystems 

10:413‐425.
Prange et al. (Prange, S., S.D. Gehrt, and E.P. Wiggers), 2004.  Influences of Anthropogenic Resources on Raccoon (Procyon lotor ) Movements and Spatial Distribution.  
Journal of Mammalogy  85(3):483‐490.
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Table 11-11a 
Baseline Risk Analyses − Avian Toxicity Reference Values

Chemical CAS RN Source Test Species
LOAEL 

(mg/kg-day) Selection Notes
Polychlorinated Biphenyl (PCB) Congeners 

Total PCB Congener tPCBCong Britton and Huston (1973) Chicken 0.58 This LOAEL is based on reduced egg hatchability in chickens.

Total PCB Congener TEQ 1998 
(Avian)

TPCBCNGCPB98
Sample et al. 1996 (Nosek et al. 1992); 

2,3,7,8-TCDD
Ring-necked pheasant 0.00014 This LOAEL is based on reduced egg production and significantly reduced hatchability in pheasant.  

Metals 

Arsenic 7440-38-2 Eco-SSL (USEPA 2005a) Chicken 4.51 This LOAEL is from a geometric mean of three growth studies in the Eco-SSL document.

Cadmium 7440-43-9 Eco-SSL (USEPA 2005b) Multiple 6.34
This LOAEL is based on a geometric mean of growth and reproduction effects data for multiple species in 
the Eco-SSL document.  

Chromium 16065-83-1 Eco-SSL (USEPA 2008) Multiple 15.6
This LOAEL is based on a geometric mean of growth and reproduction effects data for multiple species in 
the Eco-SSL document. 

Copper 7440-50-8 Eco-SSL (USEPA 2007a) Chicken 12.1 This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected NOAELa in the 
Eco-SSL document; growth and survival are the endpoints.  

Lead 7439-92-1 Eco-SSL (USEPA 2005c) Chicken 3.26 This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected NOAELa in the 
Eco-SSL document; reproduction is the endpoint.  

Nickel 7440-02-0 Eco-SSL (USEPA 2007b) Multiple 18.5 This LOAEL is based on a geometric mean of growth and reproduction effects data for multiple species. 

Selenium 7782-49-2 Eco-SSL (USEPA 2007c) Chicken 0.579 The LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected NOAELa in the 
Eco-SSL document; survival is the endpoint.  

Zinc 7440-66-6 Eco-SSL (USEPA 2007d) Multiple 171 This LOAEL is based on a geometric mean of growth and reproduction effects data for multiple species. 

Organometallic Compounds

Methyl mercury 22967-92-6
Sample et al. 1996  (Heinz 1979); 

methyl mercury
Mallard duck 0.064

This LOAEL is for effects on reproduction.  This a three-generation (>1 year and during a critical lifestage 
= chronic) single dose study with reproduction as the endpoint.

Dioxins/Furans 

Total Dioxin/Furan TEQ 1998 
(Avian)

TDIOXFURB
Sample et al. 1996; (Nosek et al. 

1992); 2,3,7,8-TCDD
Ring-necked pheasant 1.40E-04 This LOAEL is based on reduced egg production and significantly reduced hatchability in pheasant.  
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Table 11-11a 
Baseline Risk Analyses − Avian Toxicity Reference Values

Note:
a = NOAEL value in the Eco-SSL report is the highest bounded NOAEL lower than the lowest bounded LOAEL value for reproduction, growth, or survival.

Acronyms:
2,3,7,8-TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin
CAS RN = Chemical Abstracts Service Registry Number
Eco-SSL = Ecological Soil Screening Level
LOAEL = lowest observed adverse effect level
mg/kg-day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient
TRV = Toxicity Reference Value

References:
Britton and Huston (Britton, W.M. and T.M. Huston), 1973.  Influence of polychlorinated biphenyls in the laying hen.  Poult. Sci.  52:1620-1624.
Heinz, G.H., 1979.  Methyl mercury: reproductive and behavioral effects on three generations of mallard ducks.  J. Wildl. Mgmt.  43: 394-401.
Nosek et al. (Nosek, J.A., S.R. Craven, J.R. Sullivan, S.S. Hurley, and R.E. Peterson), 1992. Toxicity and reproductive effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin in ring-necked pheasants. Journal of Toxicology and Environmental Health.  35(3):187-198.
Sample et al. (Sample, B., D. Opresko, and G. Suter II), 1996.  Toxicological benchmarks for wildlife: 1996 Revision .  ES/ER/TM-86/R3.  Prepared by the Risk Assessment Program, Health Sciences Research Division, Oak Ridge, Tennessee.  Contract No. DE-AC05-4OR21400.  
Prepared for the U.S. Department of Energy, Washington, District of Columbia.
USEPA (U.S. Environmental Protection Agency), 2005a.  Ecological Soil Screening Levels for Arsenic .  OSWER Directive 9285.7-62.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2005.
USEPA, 2005b.  Ecological Soil Screening Levels for Cadmium .  OSWER Directive 9285.7-65.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2005.
USEPA, 2005c.  Ecological Soil Screening Levels for Lead .  OSWER Directive 9285.7-69.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2005.
USEPA, 2007a.  Ecological Soil Screening Levels for Copper .  OSWER Directive 9285.7-68.  Office of Solid Waste and Emergency Response, Washington, DC.  February 2007.
USEPA, 2007b.  Ecological Soil Screening Levels for Nickel .  OSWER Directive 9285.7-76.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2007.
USEPA, 2007c.  Ecological Soil Screening Levels for Selenium .  OSWER Directive 9285.7-72.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2007.
USEPA, 2007d.  Ecological Soil Screening Levels for Zinc .  OSWER Directive 9285.7-73.  Office of Solid Waste and Emergency Response, Washington, DC.  June 2007.
USEPA, 2008.  Ecological Soil Screening Levels for Chromium .  OSWER Directive 9285.7- 66.  Office of Solid Waste and Emergency Response, Washington, DC.  April 2008.
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Table 11-11b
Baseline Risk Analyses − Mammalian Toxicity Reference Values

Chemical CAS RN Source
Form/Surrogate 

Analyte Test Species

Test Species 
Body Weight 

(kg)

Test Species 
LOAEL 

(mg/kg-day)
Raccoon LOAEL 

(mg/kg-day) Selection Notes
Semivolatiles

Pyrene 129-00-0 Eco-SSL (USEPA 2007d) Benzo(a)pyrene Mouse 0.038 3.07 0.887
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; survival is the endpoint.  

Total HPAH (10 of 17) tPAH_17_HM Eco-SSL (USEPA 2007d) Benzo(a)pyrene Mouse 0.038 3.07 0.887
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; survival is the endpoint.  

Total PAH (17) tPAH_17 Eco-SSL (USEPA 2007d) Benzo(a)pyrene Mouse 0.038 3.07 0.887
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; survival is the endpoint.  

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener tPCBCong
Sample et al. 1996; 
Barsotti et al. 1976

Aroclor 1248 Rhesus monkey 5 0.10 0.098
This LOAEL is based on a study where pregnancy and live birth rates were reduced by both dose 
levels in the 14-month study (as cited in Sample et al. 1996).  

Total PCB Congener TEQ 1998 (Mammal) tPCBCongCPM
Sample et al. 1996 

(Murray et al. 1979)
2,3,7,8-TCDD Rat 0.35 1.00E-05 5.033E-06

This LOAEL is based on a study where the NOAEL and LOAEL are for effects on reproduction.  
The purpose of the study was to evaluate the effects of TCDD on the reproductive capacity of 
rats given the compound continuously throughout three generations.  Furthermore, as this a 
three-generation study, it covers the sensitivity of both the adults and their offspring, thereby 
allowing a good evaluation of the sensitivity of this species to dioxin and dioxin-like PCBs.

Metals

Arsenic 7440-38-2 Eco-SSL (USEPA 2005a) Sodium arsenite Dog 10.1 1.66 1.937
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; growth is the endpoint.  

Copper 7440-50-8 Eco-SSL (USEPA 2007a)
Copper sulfate 
pentahydrate

Pig 100 9.34 19.328
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; growth and survival are the endpoints.  

Lead 7439-92-1 Eco-SSL (USEPA 2005b) Lead acetate Rat 0.3 8.9 4.310
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; growth is the endpoint.  

Nickel 7440-02-0 Eco-SSL (USEPA 2007b) Nickelous chloride Mouse 0.025 3.4 0.885
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; reproduction is the endpoint.  

Selenium 7782-49-2 Eco-SSL (USEPA 2007c) Sodium selenite Pig 17.8 0.215 0.289
This LOAEL is based on a NOAEL and LOAEL pair.  This is the paired LOAEL for the selected 
NOAELb in the Eco-SSL document; reproduction is the endpoint.  

Dioxins/Furans

Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM
Sample et al. 1996 

(Murray et al. 1979)
2,3,7,8-TCDD Rat 0.35 1.00E-05 5.033E-06

This LOAEL is based on a study where the NOAEL and LOAEL are for effects on reproduction.  
The purpose of the study was to evaluate the effects of TCDD on the reproductive capacity of 
rats given the compound continuously throughout three generations.  Furthermore, as this a 
three-generation study, it covers the sensitivity of both the adults and their offspring, thereby 
allowing a good evaluation of the sensitivity of this species to dioxin and dioxin-like PCBs.

Baseline Ecological Risk Assessment
Newtown Creek RI/FS  1 of 2

October 2018
181037-01.01



Table 11-11b
Baseline Risk Analyses − Mammalian Toxicity Reference Values

Notes:
a = No body weight correction used for the receptor.
b = NOAEL value in Eco-SSL report is the highest bounded NOAEL lower than the lowest bounded LOAEL value for reproduction, growth, or survival.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
Eco-SSL = Ecological Soil Screening Level
HPAH = high-molecular-weight polycyclic aromatic hydrocarbon
kg = kilogram
LOAEL = lowest observed adverse effect level
mg/kg-day = milligram per kilogram per day
NOAEL = no observed adverse effect level
PAH = polycyclic aromatic hydrocarbon
TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalence quotient

References:
Barsotti et al. (Barsotti, D.A., R.J. Marlar, and J.R. Allen), 1976.  Reproductive Dysfunction in Rhesus Monkeys Exposed to Low Levels of Polychlorinated Biphenyls (Aroclor 1248).  Food and Cosmetics Toxicology. 14(2): 99-103. 
Murray et al. (Murray, F.J., F.A. Smith, K.D. Nitschke, C.G. Humiston, R.J. Kociba, and B.A. Schwetz), 1979.  Three-generation reproduction study of rats given 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in the diet.  Toxicol. Appl. Pharmacol.  50:241-252.
Sample et al. (Sample, B., D. Opresko, and G. Suter II), 1996. Toxicological benchmarks for wildlife: 1996 Revision . ES/ER/TM-86/R3.  Prepared by the Risk Assessment Program, Health Sciences Research Division, Oak Ridge, Tennessee.  Contract No. DE-AC05-4OR21400.  Prepared for 
the United States Department of Energy, Washington, District of Columbia.
USEPA (U.S. Environmental Protection Agency), 2005a.  Ecological Soil Screening Levels for Arsenic .  OSWER Directive 9285.7 62.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2005.
USEPA, 2005b.  Ecological Soil Screening Levels for Lead .  OSWER Directive 9285.7-69.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2005.
USEPA, 2007a.  Ecological Soil Screening Levels for Copper .  OSWER Directive 9285.7-68.  Office of Solid Waste and Emergency Response, Washington, DC.  February 2007.
USEPA, 2007b.  Ecological Soil Screening Levels for Nickel .  OSWER Directive 9285.7-76.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2007.
USEPA, 2007c.  Ecological Soil Screening Levels for Selenium .  OSWER Directive 9285.7-72.  Office of Solid Waste and Emergency Response, Washington, DC.  March 2007.
USEPA, 2007d.  Ecological Soil Screening Levels for Polycyclic Aromatic Hydrocarbons (PAHs) .  OSWER Directive 9285.7-78.  Office of Solid Waste and Emergency Response, Washington, DC.  June 2007
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Table 11‐12a
Baseline Risk Analyses – Sandpiper

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Polychaete 
Frequency of 
Detection

(%)

95% UCL TDI
Sum

(mg/kg‐day)1
NOAEL

(mg/kg‐day)

NOAEL
Hazard

Quotient1
LOAEL

(mg/kg‐day)

LOAEL
Hazard

Quotient1

Arsenic 7440‐38‐2 100 92 100 1.4 2.24 0.64 4.51 0.32
Cadmium 7440‐43‐9 100 4 100 0.18 1.47 0.12 6.34 0.028
Chromium 7440‐47‐3 100 10 100 1.5 2.66 0.55 15.6 0.094
Copper 7440‐50‐8 100 65 100 13 4.05 3.1 12.1 1.04
Lead 7439‐92‐1 100 21 100 5.1 1.63 3.1 3.26 1.6
Nickel 7440‐02‐0 100 59 100 1.5 6.71 0.22 18.5 0.081
Selenium 7782‐49‐2 90 8 100 0.48 0.29 1.6 0.579 0.82
Zinc 7440‐66‐6 100 24 100 21 66.1 0.32 171 0.13

Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 100 39 100 0.0000042 0.000014 0.30 0.00014 0.030

Total PCB Congener TPCBCONG 100 98 100 1.0 0.41 2.5 0.58 1.7
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 75 100 0.000040 0.000014 2.8 0.00014 0.28

95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram
mg/kg‐day = milligram per kilogram per day
N/A = not applicable
ng/kg = nanogram per kilogram
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
TRV = toxicity reference value
UCL = upper confidence limit

1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:

Study Area Metal

Dioxins/Furans

Polychlorinated Biphenyl (PCB) Congeners

Note:
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Table 11‐12b
Baseline Risk Analyses – Sandpiper – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI Sediment 95% UCL TDI Type

Surface Water 
95% UCL TDI

Surface Water 
95% UCL TDI Type

Polychaete 
95% UCL TDI Polychaete 95% UCL TDI Type

95% UCL TDI Sum
(mg/kg‐day)1

Arsenic 7440‐38‐2 6.0E‐01 95% Chebyshev (Mean, Sd) UCL 1.6E‐04 95% KM (BCA) UCL 8.4E‐01 95% Student's‐t UCL 1.4E+00
Cadmium 7440‐43‐9 1.6E‐01 95% Chebyshev (Mean, Sd) UCL 1.5E‐05 95% KM (t) UCL 1.5E‐02 95% Student's‐t UCL 1.8E‐01
Chromium 7440‐47‐3 1.4E+00 95% Chebyshev (Mean, Sd) UCL 9.2E‐05 95% KM (% Bootstrap) UCL 1.0E‐01 95% Student's‐t UCL 1.5E+00
Copper 7440‐50‐8 1.2E+01 95% Chebyshev (Mean, Sd) UCL 4.6E‐04 95% KM (BCA) UCL 8.0E‐01 95% Student's‐t UCL 1.3E+01
Lead 7439‐92‐1 5.0E+00 95% Student's‐t UCL 1.8E‐04 95% KM (% Bootstrap) UCL 7.5E‐02 95% Student's‐t UCL 5.1E+00
Nickel 7440‐02‐0 1.2E+00 95% Chebyshev (Mean, Sd) UCL 2.4E‐04 95% KM (t) UCL 3.3E‐01 95% Chebyshev (Mean, Sd) UCL 1.5E+00
Selenium 7782‐49‐2 8.3E‐02 95% KM (Chebyshev) UCL 7.4E‐05 95% KM (% Bootstrap) UCL 3.9E‐01 95% Student's‐t UCL 4.8E‐01
Zinc 7440‐66‐6 1.2E+01 95% Student's‐t UCL 1.4E‐03 95% KM (% Bootstrap) UCL 9.2E+00 95% Student's‐t UCL 2.1E+01

Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 2.8E‐06 95% Adjusted Gamma UCL 4.3E‐11 95% KM (Chebyshev) UCL 1.5E‐06 95% Adjusted Gamma UCL 4.2E‐06

Total PCB Congener TPCBCONG 5.1E‐01 95% Chebyshev (Mean, Sd) UCL 9.8E‐07 95% KM (BCA) UCL 5.0E‐01 95% Chebyshev (Mean, Sd) UCL 1.0E+00
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.5E‐05 95% Chebyshev (Mean, Sd) UCL 1.1E‐10 95% KM (BCA) UCL 2.4E‐05 95% Chebyshev (Mean, Sd) UCL 4.0E‐05

Acronyms:
95% UCL = 95% upper confidence limit
(t) = Student's‐t
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
ng/kg = nanogram per kilogram
Sd = standard deviation
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit

1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Study Area Metals

Dioxins/Furans

Polychlorinated Biphenyl (PCB) Congeners

Note:
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Table 11‐12c
Baseline Risk Analyses – Sandpiper – Risk Estimates based on a Range of Exposure Modifying Factors

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF

Arsenic 7440‐38‐2 0.64 1.9 1.5 0.97 0.49 0.32 0.96 0.72 0.48 0.24
Cadmium 7440‐43‐9 0.12 0.37 0.27 0.18 0.091 0.028 0.085 0.063 0.042 0.021
Chromium 7440‐47‐3 0.55 1.7 1.3 0.84 0.42 0.094 0.29 0.21 0.14 0.072
Copper 7440‐50‐8 3.1 9.4 7.0 4.7 2.3 1.04 3.1 2.4 1.6 0.79
Lead 7439‐92‐1 3.1 9.4 7.1 4.7 2.4 1.6 4.7 3.5 2.4 1.2
Nickel 7440‐02‐0 0.22 0.68 0.51 0.34 0.17 0.081 0.25 0.18 0.12 0.061
Selenium 7782‐49‐2 1.6 5.0 3.7 2.5 1.2 0.82 2.5 1.9 1.2 0.62
Zinc 7440‐66‐6 0.32 0.98 0.74 0.49 0.25 0.13 0.38 0.28 0.19 0.095

Total Dioxin/Furan TEQ 1998 (Avian) TDIOXFURB 0.30 0.91 0.69 0.46 0.23 0.030 0.091 0.069 0.046 0.023

Total PCB Congener TPCBCONG 2.5 7.4 5.6 3.7 1.9 1.7 5.3 3.9 2.6 1.3
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 2.8 8.6 6.4 4.3 2.1 0.28 0.86 0.64 0.43 0.21

Note:
1 = Values are rounded to two significant figures.  Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

Study Area Metals

Exposure 
Point Chemical CAS RN

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure Model Exposure Model

Dioxins/Furans

Polychlorinated Biphenyl (PCB) Congeners
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Table 11‐12d
Baseline Risk Analyses – Sandpiper – 

Risk Estimates based on Study Area Segment and Tributary

Dioxin/Furan 
TEQ (Avian)

Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Dioxin/Furan 
TEQ (Avian)

Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Dioxin/Furan 
TEQ (Avian)

Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Study Area‐wide 0.0108 0.0199 0.0317 0.30 2.5 2.8 0.030 1.7 0.28

Dutch Kills 0.009 0.0219 0.0263 0.36 22 1.4 0.036 15 0.14
East Branch 0.0175 0.0283 0.0307 0.20 0.24 1.2 0.020 0.17 0.12
English Kills 0.0109 0.0216 0.032 0.36 0.90 5.2 0.036 0.63 0.52

Maspeth Creek 0.0115 0.0285 0.0298 0.18 0.49 2.8 0.018 0.34 0.28
CM 0 – 1 0.0262 0.0502 0.0248 0.11 0.049 0.24 0.011 0.035 0.024
CM 1 – 2 0.0159 0.0355 0.0292 2.1 0.049 0.29 0.21 0.035 0.029
CM 2 ‐ 3 0.0091 0.0211 0.026 0.28 0.19 0.81 0.028 0.13 0.081

Notes:
1 = Entire Study Area BSAF is calculated from linear regression, and individual tributaries and creek segment BSAFs are calculated from average (tissue/sediment).
2 = East Branch estimates are based on three samples, creek segments are based on single samples, and all other tributaries are based on eight or more samples.

Acronyms:
BSAF = biota‐sediment acumulation factor
CM = creek mile
LOAEL = lowest observed adverse effect level
NA = not available
NOAEL = no observed adverse effect level
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

Creek Segment2

Biota‐Sediment Accumulation Factors1 Sandpiper, NOAEL Hazard Quotient Sandpiper, LOAEL Hazard Quotient
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Table 11‐13a
Baseline Risk Analyses – Green Heron

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Polychaete 
Frequency of 
Detection 

(%)

Mummichog 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Metals
Copper 7440‐50‐8 100 65 100 100 3.2 4.05 0.80 12.1 0.27
Lead 7439‐92‐1 100 21 100 100 1.2 1.63 0.71 3.26 0.35
Selenium 7782‐49‐2 90 8 100 100 0.20 0.29 0.69 0.579 0.35

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 1.3 0.41 3.2 0.58 2.3
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 75 100 100 0.000021 0.000014 1.5 0.00014 0.15

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 11‐13b
Baseline Risk Analyses – Green Heron – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI (mg/kg‐

day) Sediment 95% UCL TDI Type

Surface Water 
95% UCL TDI 
(mg/kg‐day)

Surface Water 
95% UCL TDI Type

Polychaete 
95% UCL TDI 
(mg/kg‐day) Polychaete 95% UCL TDI Type

Mummichog 
95% UCL TDI 
(mg/kg‐day) Mummichog 95% UCL TDI Type

Adjusted Polychaete 
95% UCL TDI 

(0.1 Diet Fraction; 
mg/kg‐day)

Adjusted Mummichog 
95% UCL TDI 

(0.9 Diet Fraction; mg/kg‐
day)

Adjusted 95% UCL 
TDI Sum

(mg/kg‐day)1

Study Area Metals

Copper 7440‐50‐8 2.4E+00
95% Chebyshev(Mean, Sd) UCL 

(H‐UCL recommended)
2.8E‐04 95% KM (BCA) UCL 8.7E‐01 95% Student's‐t UCL 8.1E‐01 95% Student's‐t UCL 8.7E‐02 7.3E‐01 3.2E+00

Lead 7439‐92‐1 1.0E+00 95% Student's‐t UCL 1.1E‐04 95% KM (% Bootstrap) UCL 8.3E‐02 95% Student's‐t UCL 1.3E‐01 95% Chebyshev (Mean, Sd) UCL 8.3E‐03 1.2E‐01 1.2E+00
Selenium 7782‐49‐2 1.7E‐02 95% KM (Chebyshev) UCL 4.6E‐05 95% KM (% Bootstrap) UCL 4.3E‐01 95% Student's‐t UCL 1.6E‐01 95% Adjusted Gamma UCL 4.3E‐02 1.4E‐01 2.0E‐01
Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 1.0E‐01 95% Chebyshev (Mean, Sd) UCL 6.2E‐07 95% KM (BCA) UCL 5.5E‐01 95% Chebyshev (Mean, Sd) UCL 1.3E+00 95% Chebyshev (Mean, Sd) UCL 5.5E‐02 1.2E+00 1.3E+00
Total PCB Congener 
TEQ 1998 (Avian)

TPCBCNGCPB98 3.2E‐06
95% Chebyshev (Mean, Sd) UCL 

(H‐UCL recommended)
7.4E‐11 95% KM (BCA) UCL 2.7E‐05

95% Chebyshev (Mean, Sd) UCL 
(H‐UCL recommended)

1.7E‐05 95% Adjusted Gamma UCL 2.7E‐06 1.6E‐05 2.1E‐05

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
H‐UCL = high upper confidence limit
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 11‐13c
Baseline Risk Analyses – Green Heron – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF
Study Area Metals

Copper 7440‐50‐8 0.80 1.19 0.89 0.60 0.30 0.27 0.40 0.30 0.20 0.10
Lead 7439‐92‐1 0.71 1.06 0.79 0.53 0.26 0.35 0.53 0.40 0.26 0.13
Selenium 7782‐49‐2 0.69 1.03 0.78 0.52 0.26 0.35 0.52 0.39 0.26 0.13

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 3.2 4.8 3.6 2.4 1.2 2.3 3.4 2.6 1.7 0.86
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.5 2.3 1.7 1.1 0.57 0.15 0.23 0.17 0.11 0.057

Note:
1 = Values are rounded to two significant figures.  Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 11‐13d
Baseline Risk Analyses – Green Heron – 

Risk Estimates based on Study Area Segment and Tributary

Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Study Area‐wide 0.0199 0.0317 3.2 1.5 2.3 0.15

Dutch Kills 0.0219 0.0263 12 2.4 8.8 0.24
East Branch 0.0283 0.0307 0.80 1.8 0.56 0.18
English Kills 0.0216 0.032 0.90 2.4 0.64 0.24

Maspeth Creek 0.0285 0.0298 0.28 0.82 0.20 0.082
CM 0 – 1 0.0502 0.0248 0.33 0.61 0.23 0.061
CM 1 – 2 0.0355 0.0292 0.33 0.62 0.23 0.062
CM 2 – 3 0.0211 0.026 0.79 1.7 0.56 0.17

Notes:

Acronyms:
BSAF = biota‐sediment accumulation factor
CM = creek mile
LOAEL = lowest observed adverse effect level
NA = not available
NOAEL = no observed adverse effect level
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

3= For mummichog dietary exposures, Dutch Kills and Maspeth Creek are based the individual tributaries, East Branch and English Kills are based 
on CM 2+ data, and CM 0 – 2 are combined as a segment.

Green Heron, NOAEL Hazard 
Quotient

Green Heron, LOAEL Hazard 
Quotient

Creek Segment2,3

Biota‐Sediment Accumulation 
Factors1

2 = East Branch estimates are based on three samples, Newtown Creek segments are based on single samples, and all other tributaries are based 
on eight or more samples.

1 = Entire Study Area BSAF is calculated from linear regression, and individual tributaries and creek segment BSAFs are calculated from average 
(tissue/sediment).
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Table 11‐14a
Baseline Risk Analyses – Black‐Crowned Night Heron

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Polychaete 
Frequency of 
Detection 

(%)

Mummichog 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Metals
Copper 7440‐50‐8 100 65 100 100 2.4 4.05 0.60 12.1 0.20

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 1.0 0.41 2.4 0.58 1.7
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 75 100 100 0.000016 0.000014 1.2 0.00014 0.12

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
N/A = not applicable
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
TRV = toxicity reference value
UCL = upper confidence limit
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Table 11‐14b
Baseline Risk Analyses – Black‐Crowned Night Heron – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI (mg/kg‐

day)
Sediment 95% 
UCL TDI Type

Surface Water 
95% UCL TDI 
(mg/kg‐day)

Surface Water 
95% UCL TDI Type

Polychaete 
95% UCL TDI 
(mg/kg‐day)

Polychaete 95% UCL 
TDI Type

Mummichog 
95% UCL TDI 
(mg/kg‐day)

Mummichog 
95% UCL TDI 

Type

Adjusted Polychaete 
95% UCL TDI 

(0.1 Diet Fraction; 
mg/kg‐day)

Adjusted Mummichog 
95% UCL TDI 

(0.9 Diet Fraction; 
mg/kg‐day)

Adjusted 95% UCL 
TDI Sum

(mg/kg‐day)1

Study Area Metals

Copper 7440‐50‐8 1.8E+00

95% Chebyshev 
(Mean, Sd) UCL (H‐

UCL 
recommended)

2.2E‐04 95% KM (BCA) UCL 6.6E‐01 95% Student's‐t UCL 6.1E‐01
95% Student's‐t 

UCL
6.6E‐02 5.5E‐01 2.4E+00

Polychlorinated Biphenyl (PCB) Congeners

Total PCB 
Congener

TPCBCONG 7.9E‐02
95% Chebyshev 
(Mean, Sd) UCL

4.7E‐07 95% KM (BCA) UCL 4.1E‐01
95% Chebyshev 
(Mean, Sd) UCL

9.8E‐01
95% Chebyshev 
(Mean, Sd) UCL

4.1E‐02 8.8E‐01 1.0E+00

Total PCB 
Congener TEQ 
1998 (Avian)

TPCBCNGCPB98 2.4E‐06

95% Chebyshev 
(Mean, Sd) UCL (H‐

UCL 
recommended)

5.6E‐11 95% KM (BCA) UCL 2.0E‐05
95% Chebyshev 

(Mean, Sd) UCL (H‐
UCL recommended)

1.3E‐05
95% Adjusted 
Gamma UCL

2.0E‐06 1.2E‐05 1.6E‐05

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
H‐UCL = high upper confidence limit
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.
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Table 11‐14c
Baseline Risk Analyses – Black‐Crowned Night Heron – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF
Study Area Metals

Copper 7440‐50‐8 0.60 0.80 0.60 0.40 0.20 0.20 0.27 0.20 0.13 0.067
Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 2.4 3.3 2.4 1.6 0.81 1.7 2.3 1.7 1.2 0.58
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.2 1.5 1.2 0.77 0.38 0.12 0.15 0.12 0.077 0.038

Note:
1 = Values are rounded to two significant figures.  Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model
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Table 11‐14d
Baseline Risk Analyses – Black‐Crowned Night Heron – 

Risk Estimates based on Study Area Segment and Tributary

Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Total PCB 
Congener

Total PCB 
Congener TEQ 

(Avian)
Study Area‐wide 0.0199 0.0317 2.4 1.2 1.7 0.12

Dutch Kills 0.0219 0.0263 9.4 1.8 6.6 0.18
East Branch 0.0283 0.0307 0.60 1.3 0.43 0.13
English Kills 0.0216 0.032 0.68 1.8 0.48 0.18

Maspeth Creek 0.0285 0.0298 0.21 0.61 0.15 0.061
CM 0 – 1 0.0502 0.0248 0.25 0.46 0.17 0.046
CM 1 – 2 0.0355 0.0292 0.25 0.47 0.17 0.047
CM 2 ‐ 3 0.0211 0.026 0.60 1.3 0.42 0.13

Notes:

Acronyms:
BSAF = biota‐sediment accumulation factor
CM = creek mile
LOAEL = lowest observed adverse effect level
NA = not available
NOAEL = no observed adverse effect level
PCB = polychlorinated biphenyl
TEQ = toxic equivalence quotient

2 = East Branch estimates are based on three samples, Newtown Creek segments are based on single samples, and all other tributaries are based 
on eight or more samples.
3 = For mummichog dietary exposures, Dutch Kills and Maspeth Creek are based the individual tributaries, East Branch and English Kills are based 
on CM 2+ data, and CM 0 – 2 are combined as a segment.

Black‐Crowned Night Heron, NOAEL 
Hazard Quotient

Black‐Crowned Night Heron, LOAEL 
Hazard Quotient

Creek Segment2,3

Biota‐Sediment Accumulation 
Factors1

1 = Entire Study Area BSAF is calculated from linear regression, and individual tributaries and creek segment BSAFs are calculated from average 
(tissue/sediment).
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Table 11‐15a
Baseline Risk Analyses – Double‐Crested Cormorant

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Atlantic 
Menhaden 
Frequency of 
Detection 

(%)

Mummichog 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 0.10 0.41 0.25 0.58 0.17

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 11‐15b
Baseline Risk Analyses – Double‐Crested Cormorant – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI (mg/kg‐

day)
Sediment 95% 
UCL TDI Type

Surface Water 
95% UCL TDI 
(mg/kg‐day)

Surface Water 
95% UCL TDI 

Type

Atlantic 
Menhaden 
95% UCL TDI 
(mg/kg‐day)

Atlantic 
Menhaden 95% 
UCL TDI Type

Mummichog 
95% UCL TDI 
(mg/kg‐day)

Mummichog 95% 
UCL TDI Type

Adjusted Atlantic 
Menhaden
95% UCL TDI 

(0.5 Diet Fraction; 
mg/kg‐day)

Adjusted Mummichog 
95% UCL TDI 

(0.5 Diet Fraction; 
mg/kg‐day)

Adjusted 95% UCL 
TDI Sum

(mg/kg‐day)1

Study Area Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 1.0E‐03
95% Chebyshev 
(Mean, Sd) UCL

8.4E‐08
95% KM (BCA) 

UCL
2.9E‐02

95% Adjusted 
Gamma UCL

1.7E‐01
95% Chebyshev 
(Mean, Sd) UCL

1.4E‐02 8.6E‐02 1.0E‐01

Acronyms:
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplian‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.
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Table 11‐15c
Baseline Risk Analyses – Double‐Crested Cormorant – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF

Study Area Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 0.25 1.5 1.1 0.73 0.36 0.17 1.03 0.77 0.51 0.26

Note:
1 = Values are rounded to two significant figures.  Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model
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Table 11‐16a
Baseline Risk Analyses – Belted Kingfisher

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Atlantic 
Menhaden 
Frequency of 
Detection 

(%)

Mummichog 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Metal
Selenium 7782‐49‐2 96 8 96 100 0.25 0.29 0.86 0.579 0.43

Organometallic Compounds
Methyl mercury 22967‐92‐6 88 73 100 100 0.0050774 0.0064 0.79 0.064 0.079

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 1.1 0.41 2.6 0.58 1.8
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 100 75 100 100 0.000022 0.000014 1.6 0.00014 0.16

Notes:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 11‐16b
Baseline Risk Analyses – Belted Kingfisher – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 
95% UCL TDI

Sediment 95% 
UCL TDI Type

Surface Water 
95% UCL TDI

Surface Water 
95% UCL TDI Type

Atlantic 
Menhaden 
95% UCL TDI

Atlantic 
Menhaden 95% 
UCL TDI Type

Mummichog 
95% UCL TDI

Mummichog 95% 
UCL TDI Type

Adjusted Atlantic 
Menhaden
95% UCL TDI 

(0.5 Diet Fraction; 
mg/kg‐day)

Adjusted 
Mummichog 
95% UCL TDI 

(0.9 Diet Fraction; 
mg/kg‐day)

Adjusted 95% UCL 
TDI Sum

(mg/kg‐day)1

Study Area Metals

Selenium 7782‐49‐2 3.7E‐03 95% KM (BCA) UCL 5.9E‐05
95% KM (% 

Bootstrap) UCL
2.8E‐01 95% KM (t) UCL 2.1E‐01

95% Adjusted 
Gamma UCL

1.4E‐01 1.1E‐01 2.5E‐01

Organometallic Compounds

Methyl mercury 22967‐92‐6 2.4E‐06
95% KM 

(Chebyshev) UCL
8.4E‐09 95% KM (BCA) UCL 6.4E‐03

95% Student's‐t 
UCL

3.7E‐03
95% Student's‐t 

UCL
3.2E‐03 1.9E‐03 5.1E‐03

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 1.0E‐02
95% Chebyshev 
(Mean, Sd) UCL

7.9E‐07 95% KM (BCA) UCL 3.0E‐01
95% Adjusted 
Gamma UCL

1.8E+00
95% Chebyshev 
(Mean, Sd) UCL

1.5E‐01 8.9E‐01 1.1E+00

Total PCB Congener 
TEQ 1998 (Avian)

TPCBCNGCPB98 8.6E‐07
95% KM 

(Chebyshev) UCL
9.3E‐11 95% KM (BCA) UCL 1.9E‐05

95% Student's‐t 
UCL

2.4E‐05
95% Adjusted 
Gamma UCL

9.3E‐06 1.2E‐05 2.2E‐05

Acronyms:
95% UCL = 95% upper confidence limit
(t) = Student's t
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
KM = Kaplan‐Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.
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Table 11‐16c
Baseline Risk Analyses – Belted Kingfisher – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF
Study Area Metals

Selenium 7782‐49‐2 0.86 1.2 0.86 0.58 0.29 0.43 0.58 0.43 0.29 0.14
Organometallic Compounds
Methyl mercury 22967‐92‐6 0.79 1.1 0.79 0.53 0.26 0.079 0.11 0.079 0.053 0.026

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 2.6 3.4 2.6 1.7 0.85 1.8 2.4 1.8 1.2 0.60
Total PCB Congener TEQ 1998 (Avian) TPCBCNGCPB98 1.6 2.1 1.6 1.1 0.53 0.16 0.21 0.16 0.11 0.053

Note:
1 = Values are rounded to two significant figures.  Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model
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Table 11‐17a
Baseline Risk Analyses – Raccoon

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Caged Bivalve 
Frequency of 
Detection 

(%)

Blue Crab 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 100 0.14 1.2 0.11 1.94 0.070
Copper 7440‐50‐8 100 65 100 100 0.73 11.6 0.063 19.3 0.038
Lead 7439‐92‐1 100 21 100 100 0.10 2.3 0.045 4.3 0.024
Nickel 7440‐02‐0 100 59 100 100 0.096 0.46 0.21 0.885 0.11
Selenium 7782‐49‐2 90 8 100 46 0.077 0.19 0.40 0.289 0.27

Polycyclic Aromatic Hydrocarbons (PAHs)
Pyrene 129‐00‐0 100 97 100 71 0.0069 0.18 0.039 0.887 0.0078
Total HPAH (10 of 17) TPAH_17_HM 100 96 100 88 0.025 0.18 0.14 0.887 0.028
Total PAH (17) TPAH_17 100 97 100 96 0.027 0.18 0.15 0.887 0.031

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 100 39 80 100 0.00000012 0.00000050 0.23 0.000005 0.024

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 0.017 0.0098 1.7 0.098 0.17
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 84 10 10 100 0.00000031 0.00000050 0.62 0.000005 0.062

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 11‐17b
Baseline Risk Analyses – Raccoon – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI (mg/kg‐

day)
Sediment 95% 
UCL TDI Type

Surface Water 
95% UCL TDI 
(mg/kg‐day)

Surface Water 
95% UCL TDI 

Type

Caged Bivalve 
95% UCL TDI 
(mg/kg‐day)

Caged Bivalve 95% 
UCL TDI Type

Blue Crab 95% 
UCL TDI 

(mg/kg‐day)
Blue Crab 95% 
UCL TDI Type

Adjusted Caged 
Bivalve

95% UCL TDI 
(0.25 Diet Fraction; 

mg/kg‐day)

Adjusted Blue Crab
95% UCL TDI 

(0.75 Diet Fraction; 
mg/kg‐day)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

Study Area Metals

Arsenic 7440‐38‐2 8.9E‐03
95% Chebyshev 
(Mean, Sd) UCL

2.6E‐05
95% KM (BCA) 

UCL
3.7E‐01

95% Student's‐t 
UCL

4.8E‐02
95% Modified‐t 

UCL
9.1E‐02 3.6E‐02 1.4E‐01

Copper 7440‐50‐8 1.8E‐01

95% Chebyshev 
(Mean, Sd) UCL 

(H‐UCL 
recommended)

7.3E‐05
95% KM (BCA) 

UCL
2.8E‐01

95% Student's‐t 
UCL

6.5E‐01
95% Student's‐t 

UCL
7.0E‐02 4.9E‐01 7.3E‐01

Lead 7439‐92‐1 7.4E‐02
95% Student's‐t 

UCL
2.9E‐05

95% KM (% 
Bootstrap) UCL

4.8E‐02
95% Student's‐t 

UCL
2.1E‐02

95% Student's‐t 
UCL

1.2E‐02 1.6E‐02 1.0E‐01

Nickel 7440‐02‐0 1.7E‐02
95% Chebyshev 
(Mean, Sd) UCL

3.9E‐05
95% KM (% 

Bootstrap) UCL
2.1E‐01

95% Student's‐t 
UCL

3.6E‐02
95% Student's‐t 

UCL
5.2E‐02 2.7E‐02 9.6E‐02

Selenium 7782‐49‐2 1.2E‐03
95% KM 

(Chebyshev) UCL
1.2E‐05

95% KM (% 
Bootstrap) UCL

2.3E‐01
95% Student's‐t 

UCL
2.6E‐02 95% KM (t) UCL 5.6E‐02 2.0E‐02 7.7E‐02

Polycyclic Aromatic Hydrocarbons (PAHs)

Pyrene 129‐00‐0 2.8E‐03

95% Chebyshev 
(Mean, Sd) UCL (H‐

UCL 
recommended)

6.5E‐07
95% KM (BCA) 

UCL
1.6E‐02

95% Adjusted 
Gamma UCL

2.2E‐04 95% KM (t) UCL 4.0E‐03 1.6E‐04 6.9E‐03

Total HPAH (10 of 17) TPAH_17_HM 1.1E‐02
95% Adjusted 
Gamma UCL

1.8E‐06
95% KM (BCA) 

UCL
5.2E‐02

95% Adjusted 
Gamma UCL

9.3E‐04 95% KM (t) UCL 1.3E‐02 7.0E‐04 2.5E‐02

Total PAH (17) TPAH_17 1.3E‐02
95% Adjusted 
Gamma UCL

3.1E‐06
95% KM (BCA) 

UCL
5.1E‐02

95% Student's‐t 
UCL

1.5E‐03 95% KM (t) UCL 1.3E‐02 1.2E‐03 2.7E‐02

Dioxins/Furans 
Total Dioxin/Furan TEQ 
2005 (Mammal)

TDIOXFURM 2.9E‐08
95% Adjusted 
Gamma UCL

3.5E‐12
95% KM (BCA) 

UCL
7.4E‐08 95% KM (t) UCL 9.3E‐08

95% Student's‐t 
UCL

1.8E‐08 7.0E‐08 1.2E‐07

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 7.6E‐03
95% Chebyshev 
(Mean, Sd) UCL

1.6E‐07
95% KM (BCA) 

UCL
1.4E‐02

95% Student's‐t 
UCL

7.8E‐03
95% Student's‐t 

UCL
3.5E‐03 5.9E‐03 1.7E‐02

Total PCB Congener TEQ 
2005 (Mammal)

TPCBCONGCPM 1.1E‐07
97.5% KM 

(Chebyshev) UCL
1.2E‐12

97.5% KM 
(Chebyshev) UCL

N/A N/A 2.7E‐07
95% Student's‐t 

UCL
0.0E+00 2.0E‐07 3.1E‐07

Acronyms:
(t) = Student's t H‐UCL = high upper confidence limit TDI = total daily intake
95% UCL = 95% upper confidence limit KM = Kaplan‐Meier TEQ = toxic equivalence quotient
BCA = bias‐corrected accelerated mg/kg‐day = milligram per kilogram per day UCL = upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number N/A = not applicable
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon Sd = standard deviation

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.
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Table 11‐17c
Baseline Risk Analyses – Raccoon – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF
Study Area Metals

Arsenic 7440‐38‐2 0.11 0.59 0.44 0.30 0.15 0.070 0.37 0.28 0.18 0.092
Copper 7440‐50‐8 0.063 0.38 0.28 0.19 0.09 0.038 0.23 0.17 0.11 0.057
Lead 7439‐92‐1 0.045 0.36 0.27 0.18 0.09 0.024 0.19 0.14 0.095 0.047
Nickel 7440‐02‐0 0.21 1.2 0.89 0.60 0.30 0.11 0.62 0.47 0.31 0.16
Selenium 7782‐49‐2 0.40 2.0 1.5 1.0 0.51 0.27 1.4 1.01 0.68 0.34

Polycyclic Aromatic Hydrocarbons (PAHs)
Pyrene 129‐00‐0 0.039 0.26 0.19 0.13 0.06 0.008 0.052 0.039 0.026 0.013
Total HPAH (10 of 17) TPAH_17_HM 0.14 0.94 0.71 0.47 0.24 0.028 0.19 0.14 0.09 0.047
Total PAH (17) TPAH_17 0.15 1.1 0.80 0.53 0.27 0.031 0.21 0.16 0.11 0.053

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 0.23 1.4 1.1 0.70 0.35 0.024 0.14 0.11 0.07 0.04

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 1.7 12 8.9 5.9 3.0 0.17 1.2 0.88 0.59 0.29
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 0.62 4.0 3.0 2.0 0.99 0.062 0.40 0.30 0.20 0.10

Note:
1 = Values are rounded to two significant figures. Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model
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Table 11‐18a
Baseline Risk Analyses – Sensitivity Analysis Raccoon

Exposure 
Point Chemical CAS RN

Sediment 
Frequency of 
Detection

(%)

Surface Water 
Frequency of 
Detection

(%)

Caged Bivalve 
Frequency of 
Detection 

(%)

Blue Crab 
Frequency of 
Detection 

(%)

Atlantic 
Menhaden 
Frequency of 
Detection 

(%)

Mummichog 
Frequency of 
Detection 

(%)

Striped Bass 
Frequency of 
Detection 

(%)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

NOAEL
(mg/kg‐day)

NOAEL 
Hazard 

Quotient1
LOAEL

(mg/kg‐day)

LOAEL 
Hazard 

Quotient1

Study Area Metals
Arsenic 7440‐38‐2 100 92 100 100 100 100 100 0.13 1.2 0.11 1.94 0.068
Copper 7440‐50‐8 100 65 100 100 100 100 100 0.60 11.6 0.051 19.3 0.031
Lead 7439‐92‐1 100 21 100 100 100 100 100 0.10 2.3 0.046 4.3 0.024
Nickel 7440‐02‐0 100 59 100 100 100 100 96 0.097 0.46 0.21 0.885 0.11
Selenium 7782‐49‐2 90 8 100 46 96 100 100 0.079 0.19 0.41 0.289 0.27

Polycyclic Aromatic Hydrocarbons (PAHs)
Pyrene 129‐00‐0 100 97 100 71 100 42 96 0.0070 0.18 0.039 0.887 0.0079
Total HPAH (10 of 17) TPAH_17_HM 100 96 100 88 100 71 96 0.025 0.18 0.14 0.887 0.028
Total PAH (17) TPAH_17 100 97 100 96 100 100 89 0.028 0.18 0.16 0.887 0.031

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 100 39 80 100 71 96 96 0.00000012 0.00000050 0.24 0.000005 0.024

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 100 98 100 100 100 100 100 0.042 0.0098 4.3 0.098 0.43
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 84 10 10 100 100 100 100 0.00000064 0.00000050 1.3 0.000005 0.13

Note:
1 = Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) and hazard quotients were calculated prior to rounding.

Acronyms:
95% UCL = 95% upper confidence limit
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
LOAEL = lowest observed adverse effect level
mg/kg‐day = milligram per kilogram per day
NOAEL = no observed adverse effect level
TDI = total daily intake
TEQ = toxic equivalence quotient
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Table 11‐18b
Baseline Risk Analyses – Sensitivity Analysis Raccoon – 95% UCL Total Daily Intake

Exposure 
Point Chemical CAS RN

Sediment 95% 
UCL TDI (mg/kg‐

day) Sediment 95% UCL TDI Type

Surface Water 
95% UCL TDI 
(mg/kg‐day)

Surface Water 
95% UCL TDI Type

Caged Bivalve 
95% UCL TDI 
(mg/kg‐day)

Caged Bivalve 95% UCL TDI 
Type

Blue Crab 95% 
UCL TDI 

(mg/kg‐day)
Blue Crab 95% UCL TDI 

Type

Atlantic 
Menhaden 
95% UCL TDI 
(mg/kg‐day)

Atlantic Menhaden 95% 
UCL TDI Type

Mummichog 
95% UCL TDI 
(mg/kg‐day)

Study Area Metals

Arsenic 7440‐38‐2 8.9E‐03
95% Chebyshev (Mean, Sd) 

UCL
2.6E‐05 95% KM (BCA) UCL 3.7E‐01 95% Student's‐t UCL 4.8E‐02 95% Modified‐t UCL 5.1E‐02 95% Student's‐t UCL 0.02

Copper 7440‐50‐8 1.8E‐01
95% Chebyshev(Mean, Sd) 
UCL (H‐UCL recommended)

7.3E‐05 95% KM (BCA) UCL 2.8E‐01 95% Student's‐t UCL 6.5E‐01 95% Student's‐t UCL 1.4E‐01
95% Adjusted Gamma 

UCL
0.128

Lead 7439‐92‐1 7.4E‐02 95% Student's‐t UCL 2.9E‐05 95% KM (% Bootstrap) UCL 4.8E‐02 95% Student's‐t UCL 2.1E‐02 95% Student's‐t UCL 5.8E‐02
95% Adjusted Gamma 

UCL
0.0208

Nickel 7440‐02‐0 1.7E‐02
95% Chebyshev (Mean, Sd) 

UCL
3.9E‐05 95% KM (% Bootstrap) UCL 2.1E‐01 95% Student's‐t UCL 3.6E‐02 95% Student's‐t UCL 8.5E‐02

95% Adjusted Gamma 
UCL

0.0188

Selenium 7782‐49‐2 1.2E‐03 95% KM (Chebyshev) UCL 1.2E‐05 95% KM (% Bootstrap) UCL 2.3E‐01 95% Student's‐t UCL 2.6E‐02 95% KM (t) UCL 3.2E‐02 95% KM (t) UCL 0.0246

Polycyclic Aromatic Hydrocarbons (PAHs)

Pyrene 129‐00‐0 2.8E‐03
95% Chebyshev(Mean, Sd) 
UCL (H‐UCL recommended)

6.5E‐07 95% KM (BCA) UCL 1.6E‐02 95% Adjusted Gamma UCL 2.2E‐04 95% KM (t) UCL 6.1E‐04
95% Chebyshev (Mean, 

Sd) UCL
0.00024347

Total HPAH (10 of 17) TPAH_17_HM 1.1E‐02 95% Adjusted Gamma UCL 1.8E‐06 95% KM (BCA) UCL 5.2E‐02 95% Adjusted Gamma UCL 9.3E‐04 95% KM (t) UCL 3.5E‐03
95% Chebyshev(Mean, 

Sd) UCL (H‐UCL 
recommended)

0.00079

Total PAH (17) TPAH_17 1.3E‐02 95% Adjusted Gamma UCL 3.1E‐06 95% KM (BCA) UCL 5.1E‐02 95% Student's‐t UCL 1.5E‐03 95% KM (t) UCL 5.3E‐03 95% Modified‐t UCL 0.00395

Dioxins/Furans 

Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 2.9E‐08 95% Adjusted Gamma UCL 3.5E‐12 95% KM (BCA) UCL 7.4E‐08 95% KM (t) UCL 9.3E‐08 95% Student's‐t UCL 6.6E‐08 95% KM (t) UCL 3.8328E‐08

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener TPCBCONG 7.6E‐03
95% Chebyshev (Mean, Sd) 

UCL
1.6E‐07 95% KM (BCA) UCL 1.4E‐02 95% Student's‐t UCL 7.8E‐03 95% Student's‐t UCL 3.4E‐02

95% Adjusted Gamma 
UCL

0.205

Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 1.1E‐07 97.5% KM (Chebyshev) UCL 1.2E‐12 97.5% KM (Chebyshev) UCL 0.0E+00 2.7E‐07 95% Student's‐t UCL 6.8E‐07
95% Chebyshev (Mean, 

Sd) UCL
3.1286E‐06

Acronyms:
(t) = Student's t
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
H‐UCL = high upper confidence limit
KM = Kaplan Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics 
(e.g., 95% UCLs) were calculated prior to rounding.
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Table 11‐18b
Baseline Risk Analyses – Sensitivity Analysis Raccoon – 95% UCL Total Daily Intake

Exposure 
Point Chemical

Study Area Metals

Arsenic

Copper

Lead

Nickel

Selenium

Polycyclic Aromatic Hydrocarbons (PAHs)

Pyrene

Total HPAH (10 of 17)

Total PAH (17)

Dioxins/Furans 

Total Dioxin/Furan TEQ 2005 (Mammal)

Polychlorinated Biphenyl (PCB) Congeners

Total PCB Congener

Total PCB Congener TEQ 2005 (Mammal)

Acronyms:
(t) = Student's t
95% UCL = 95% upper confidence limit
BCA = bias‐corrected accelerated
CAS RN = Chemical Abstracts Service Registry Number
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarb
H‐UCL = high upper confidence limit
KM = Kaplan Meier
mg/kg‐day = milligram per kilogram per day
Sd = standard deviation
TDI = total daily intake
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Note:
1 = Values are rounded to two significant figures.  Statistics 
(e.g., 95% UCLs) were calculated prior to rounding.

Mummichog 95% 
UCL TDI Type

Striped Bass 
95% UCL TDI 
(mg/kg‐day)

Striped Bass 95% 
UCL TDI Type

Adjusted Caged 
Bivalve

95% UCL TDI 
(0.25 Diet Fraction; 

mg/kg‐day)

Adjusted Blue Crab
95% UCL TDI 

(0.5 Diet Fraction; 
mg/kg‐day)

Adjusted Atlantic 
Menhaden
95% UCL TDI 

(0.0833 Diet Fraction; 
mg/kg‐day)

Adjusted Mummichog
95% UCL TDI 

(0.0833 Diet Fraction; 
mg/kg‐day)

Adjusted Striped Bass
95% UCL TDI 

(0.0833 Diet Fraction; 
mg/kg‐day)

Adjusted 95% 
UCL TDI Sum
(mg/kg‐day)1

95% Student's‐t UCL 0.0249
95% Student's‐t 

UCL
9.1E‐02 2.4E‐02 4.2E‐03 1.7E‐03 2.1E‐03 1.3E‐01

95% Student's‐t UCL 0.041
95% Student's‐t 

UCL
7.0E‐02 3.2E‐01 1.2E‐02 1.1E‐02 3.4E‐03 6.0E‐01

95% Chebyshev 
(Mean, Sd) UCL

0.00661
95% Adjusted 
Gamma UCL

1.2E‐02 1.1E‐02 4.8E‐03 1.7E‐03 5.5E‐04 1.0E‐01

95% Student's‐t UCL 0.0137 95% KM (t) UCL 5.2E‐02 1.8E‐02 7.0E‐03 1.6E‐03 1.1E‐03 9.7E‐02

95% Adjusted 
Gamma UCL

0.0406
95% Student's‐t 

UCL
5.6E‐02 1.3E‐02 2.7E‐03 2.0E‐03 3.4E‐03 7.9E‐02

95% KM (t) UCL 0.00027471 95% KM (t) UCL 4.0E‐03 1.1E‐04 5.1E‐05 2.0E‐05 2.3E‐05 7.0E‐03

95% KM (t) UCL 0.00139 95% KM (t) UCL 1.3E‐02 4.7E‐04 2.9E‐04 6.6E‐05 1.2E‐04 2.5E‐02

95% Adjusted 
Gamma UCL

0.00378 95% KM (t) UCL 1.3E‐02 7.7E‐04 4.4E‐04 3.3E‐04 3.1E‐04 2.8E‐02

95% KM (t) UCL 1.9038E‐07
95% KM 

(Chebyshev) UCL
1.8E‐08 4.7E‐08 5.5E‐09 3.2E‐09 1.6E‐08 1.2E‐07

95% Chebyshev 
(Mean, Sd) UCL

0.0831
95% Student's‐t 

UCL
3.5E‐03 3.9E‐03 2.8E‐03 1.7E‐02 6.9E‐03 4.2E‐02

95% Chebyshev 
(Mean, Sd) UCL

1.0078E‐06
95% Adjusted 
Gamma UCL

0.0E+00 1.4E‐07 5.6E‐08 2.6E‐07 8.4E‐08 6.4E‐07
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Table 11‐18c
Baseline Risk Analyses – Sensitivity Analysis Raccoon – Risk Estimates based on a Range of Exposure Modifying Factors 

Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF Site‐Specific 1.0 EMF 0.75 EMF 0.5 EMF 0.25 EMF
Study Area Metals

Arsenic 7440‐38‐2 0.11 0.57 0.43 0.29 0.14 0.068 0.36 0.27 0.18 0.090
Copper 7440‐50‐8 0.051 0.32 0.24 0.16 0.08 0.031 0.19 0.14 0.10 0.048
Lead 7439‐92‐1 0.046 0.36 0.27 0.18 0.09 0.024 0.19 0.14 0.096 0.048
Nickel 7440‐02‐0 0.21 1.2 0.90 0.60 0.30 0.11 0.63 0.47 0.31 0.16
Selenium 7782‐49‐2 0.41 2.1 1.6 1.0 0.52 0.27 1.4 1.0 0.69 0.34

Polycyclic Aromatic Hydrocarbons (PAHs)
Pyrene 129‐00‐0 0.039 0.26 0.19 0.13 0.06 0.0079 0.052 0.039 0.026 0.013
Total HPAH (10 of 17) TPAH_17_HM 0.14 0.95 0.71 0.47 0.24 0.028 0.19 0.14 0.10 0.048
Total PAH (17) TPAH_17 0.16 1.1 0.82 0.54 0.27 0.031 0.22 0.16 0.11 0.054

Dioxins/Furans 
Total Dioxin/Furan TEQ 2005 (Mammal) TDIOXFURM 0.24 1.4 1.1 0.71 0.36 0.024 0.14 0.11 0.07 0.04

Polychlorinated Biphenyl (PCB) Congeners
Total PCB Congener TPCBCONG 4.3 25 18 12 6.1 0.43 2.4 1.8 1.2 0.61
Total PCB Congener TEQ 2005 (Mammal) TPCBCONGCPM 1.3 7.3 5.5 3.6 1.8 0.13 0.73 0.55 0.37 0.18

Note:
1 = Values are rounded to two significant figures. Hazard quotients were calculated prior to rounding.

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
EMF = exposure modifying factor
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
NOAEL = no observed adverse effect level
TEQ = toxic equivalence quotient

NOAEL‐Based HQs1 LOAEL‐Based HQs1

Exposure 
Point Chemical CAS RN

Exposure Model Exposure Model

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 1 of 1

October 2018
181037-01.01



Table 11‐19
Avian and Mammal Uncertain Contaminants of Potential Ecological Concern 

Chemical CAS RN Avian Mammal
Uncertain COPECs: No Toxicity Reference Value
Polycyclic Aromatic Hydrocarbons (PAHs)
1‐Methylnaphthalene 90‐12‐0 X X
2‐Methylnaphthalene 91‐57‐6 X X
Naphthalene 91‐20‐3 X X

Pesticides
Nonachlor, cis‐ 5103‐73‐1 X X
Nonachlor, trans‐ 39765‐80‐5 X X
Oxychlordane 27304‐13‐8 X X

Acronyms:
CAS RN = Chemical Abstracts Service Registry Number
COPEC = contaminant of potential ecological concern
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Table 14‐1
Comparison of Weight‐of‐Evidence Approaches: Menzie et al. (1996) Attributes and USEPA (2016) Properties

Relevance Strength Reliability

Relevance of evidence is the degree of correspondence between the evidence and the 
assessment endpoint to which it is applied:
a) Biological relevance: Correspondence among the taxa, life stages, and processes 
measured or observed and the assessment endpoint.
b) Physical/chemical relevance: Correspondence between the chemical or physical 
agent tested or measured at the site and the stressor agent.
c) Environmental relevance: Correspondence between test conditions and conditions 
at the site.

Strength of evidence is the degree of differentiation from control, reference, or 
randomness:
a) Magnitude: Degree of difference between the amount of response at affected 
sites and at reference sites or in treatments and controls.  Commonly expressed 
as a difference between means or a ratio of means.
b) Association: Degree to which variation in a variable representing a cause 
explains variation in a variable representing an effect.  Most commonly expressed 
as a correlation coefficient.
c) Number: The number of elements of a set of evidence, or the number of 
occurrences.

Reliability of evidence consists of inherent properties that make evidence 
convincing:
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

1. Attributes Related To Strength of Association Between AE and ME

Association of AE to ME

Correlation and/or applicability of ME with respect 
to AE; linkage based on known biological processes; 
similarity of effect, mechanism of action, and level 
of ecological organization

Biological relevance: Directly corresponds with the degree to which the ME and AE are 
linked.           
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Generally corresponds with the degree to which the ME 
and AE are linked.

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Properties are generally applicable to this 
Attribute:
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

Stressor/Response 
Correlation

Ability of endpoint to demonstrate effects from 
chronic exposure to stressor and to correlate 
effects with degree of exposure; susceptibility and 
magnitude of effects

Biological relevance: Generally corresponds with the correlation of the stressor 
response function.           
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Not addressed by this Attribute.

Magnitude: Directly corresponds to the magnitude of the response.         
Association: Directly corresponds to the correlation of the stressor‐response 
function.         
Number: Directly corresponds to the ME error rates and the ability to 
demonstrate effects.

The following USEPA Reliability Properties are generally applicable to this 
Attribute:
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

Utility of Measure

Applicability, certainty, and scientific basis of 
measure that is used to judge environmental harm; 
sensitivity of benchmark in detecting 
environmental harm

Biological relevance: Directly corresponds with the utility of measure.           
Physical/chemical relevance: Chemical relevance is addressed by this Attribute. 
Environmental relevance: Directly corresponds with the utility of measure.

Magnitude: Generally corresponds to the sensitivity of the benchmark.
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Properties are generally applicable to this 
Attribute: 
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

2. Attributes Related to Data Quality

Study/Data Quality Extent to which DQOs are met
Biological relevance: Not addressed by this Attribute.         
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Not addressed by this Attribute. 

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Properties are directly applicable to this Attribute: 
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

USEPA Weight‐of‐Evidence Properties

Correspondence of USEPA Properties with Menzie Attribute
Menzie Attribute Menzie Factors to Consider in Attribute Ranking
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Table 14‐1
Comparison of Weight‐of‐Evidence Approaches: Menzie et al. (1996) Attributes and USEPA (2016) Properties

Relevance Strength Reliability

Relevance of evidence is the degree of correspondence between the evidence and the 
assessment endpoint to which it is applied:
a) Biological relevance: Correspondence among the taxa, life stages, and processes 
measured or observed and the assessment endpoint.
b) Physical/chemical relevance: Correspondence between the chemical or physical 
agent tested or measured at the site and the stressor agent.
c) Environmental relevance: Correspondence between test conditions and conditions 
at the site.

Strength of evidence is the degree of differentiation from control, reference, or 
randomness:
a) Magnitude: Degree of difference between the amount of response at affected 
sites and at reference sites or in treatments and controls.  Commonly expressed 
as a difference between means or a ratio of means.
b) Association: Degree to which variation in a variable representing a cause 
explains variation in a variable representing an effect.  Most commonly expressed 
as a correlation coefficient.
c) Number: The number of elements of a set of evidence, or the number of 
occurrences.

Reliability of evidence consists of inherent properties that make evidence 
convincing:
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

USEPA Weight‐of‐Evidence Properties

Menzie Attribute Menzie Factors to Consider in Attribute Ranking
3. Attributes Related to Study Design and Execution

Site Specificity

Representativeness of chemical or biological data, 
environmental media, species, environmental 
conditions, benchmark (or reference), and habitat 
types that are used in the ME relative to those 
present at the site

Biological relevance: Directly corresponds to the representativeness of the biological 
data, media, and species.         
Physical/chemical relevance:  Directly corresponds to the representativeness of the 
chemical data, media, and benchmarks. 
Environmental relevance: Directly corresponds to the representativeness of the 
media, species, environmental conditions, and habitat types. 

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

USEPA Reliability Properties are not addressed by this Attribute.

ME Sensitivity

The percentage of the total possible variability that 
the endpoint is able to detect; ability of ME to 
detect effects from stressor, rather than from 
natural or design variability or uncertainty

Biological relevance: Not addressed by this Attribute.         
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Not addressed by this Attribute. 

Magnitude: Directly corresponds to the degree to which the endpoint has the 
ability to detect a response.         
Association: Directly corresponds to the variability of the endpoint.         
Number: Generally corresponds to the degree to which the endpoint has the 
ability to detect a response.  

The following USEPA Reliability Attributes are generally applicable to this Attribute: 
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Consistency for repeated measures

Spatial 
Representativeness

Spatial overlap of Study Area, measurement or 
sampling stations, locations of stressors, locations 
of receptors, and points of potential exposure to 
those receptors

Biological relevance: Directly corresponds to the degree to which the sample data 
overlap exposure areas and receptor locations.         
Physical/chemical relevance: Directly corresponds to the degree to which the sample 
data overlap the Study Area and location of stressors.    
Environmental relevance: Generally corresponds to the degree to which testing is 
representative of site conditions.

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Attributes are generally applicable to this Attribute: 
• Study design and execution
• Abundance of data
• Low potential for bias

Temporal 
Representativeness

Temporal overlap between the measurement 
period and the period during which chronic effects 
would be likely to be detected (daily, weekly, 
seasonally, annually); number of measurement or 
sampling events over time; AND expected 
variability over time

Biological relevance: Directly corresponds to the degree to which the sample data 
period of measurement overlaps use by receptors.
Physical/chemical relevance: Directly corresponds to the degree to which the sample 
data period of measurement captures variability over time.
Environmental relevance: Directly corresponds to the degree to which the sample 
data period of measurement captures conditions at the site.

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Attributes are generally applicable to this Attribute: 
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Low potential for bias
• Consistency for repeated measures

Quantitativeness

Results are quantitative/qualitative, 
subjective/objective, sufficient to test for statistical 
significance, and extent to which biological 
significance can be interpreted from statistical 
significance

Biological relevance: Generally corresponds to the degree to which biological 
significance can be interpreted from statistical significance.
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Not addressed by this Attribute. 

Magnitude: Directly corresponds to the ability to detect a statistically significant 
difference.
Association: Directly corresponds to the degree to which  biological significance 
can be interpreted from statistical significance.
Number: Directly corresponds to the power to detect a significant statistical 
response.

The following USEPA Reliability Attributes are generally applicable to this Attribute: 
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Consistency for repeated measures
• Consilience with reliable scientific knowledge
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Table 14‐1
Comparison of Weight‐of‐Evidence Approaches: Menzie et al. (1996) Attributes and USEPA (2016) Properties

Relevance Strength Reliability

Relevance of evidence is the degree of correspondence between the evidence and the 
assessment endpoint to which it is applied:
a) Biological relevance: Correspondence among the taxa, life stages, and processes 
measured or observed and the assessment endpoint.
b) Physical/chemical relevance: Correspondence between the chemical or physical 
agent tested or measured at the site and the stressor agent.
c) Environmental relevance: Correspondence between test conditions and conditions 
at the site.

Strength of evidence is the degree of differentiation from control, reference, or 
randomness:
a) Magnitude: Degree of difference between the amount of response at affected 
sites and at reference sites or in treatments and controls.  Commonly expressed 
as a difference between means or a ratio of means.
b) Association: Degree to which variation in a variable representing a cause 
explains variation in a variable representing an effect.  Most commonly expressed 
as a correlation coefficient.
c) Number: The number of elements of a set of evidence, or the number of 
occurrences.

Reliability of evidence consists of inherent properties that make evidence 
convincing:
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

USEPA Weight‐of‐Evidence Properties

Menzie Attribute Menzie Factors to Consider in Attribute Ranking

Standard Methods

Method availability; USEPA/ASTM approval; 
suitability and applicability to endpoint and site; 
need for modification of method; relationship to 
impact assessment, field survey, toxicity test, 
benchmark, toxicity quotient, or tissue residue 
analysis methodologies

Biological relevance: Not addressed by this Attribute.         
Physical/chemical relevance: Not addressed by this Attribute. 
Environmental relevance: Not addressed by this Attribute. 

Magnitude: Not addressed by this Attribute. 
Association: Not addressed by this Attribute.
Number: Not addressed by this Attribute.

The following USEPA Reliability Properties are directly applicable to this Attribute: 
• Study design and execution
• Abundance of data
• Minimized confounding factors
• Specificity to causal factors
• Low potential for bias
• Standardization of methods
• Corroboration of methods with accepted technical practice
• Transparency of methods, data, and inferential logic
• Consistency for repeated measures
• Consilience with reliable scientific knowledge

Notes:

Cells crossed out indicate that the property is not addressed by the attribute 

Acronyms:
AE = Assessment Endpoint
ASTM = ASTM International
BERA = Baseline Ecological Risk Assessment
DQO = Data Quality Objective
ME = Measurement Endpoint
USEPA = U.S. Environmental Protection Agency

References:
Menzie et al., 1996.  "Special Report of the Massachusetts Weight‐of‐Evidence Workgroup: A Weight‐of‐Evidence Approach for Evaluating Ecological Risks." Human and Ecological Risk Assessment, Vol. 2, No. 2, pp 277‐296.
USEPA (U.S. Environmental Protection Agency), 2016.  Weight of Evidence in Ecological Risk Assessment.  Office of the Science Advisor.  Risk Assessment Forum.  EPA/100/R‐16/001.  December 2016.

Cells shaded green indicate overall direct correspondence between the attribute and the property  
Cells shaded orange indicate overall general correspondence between the attribute and the property  
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Table 14‐2
Definition of Attribute Scores (Menzie et al. 1996) 

1 2 3 4 5

Association of AE to ME
Correlation and/or applicability of ME with respect to AE; linkage 
based on known biological processes; similarity of effect, 
mechanism of action, and level of ecological organization

Biological processes link the 
ME to the AE only indirectly, 
yielding a weak correlation

Biological process directly links 
the ME and AE, although the 
specific effect or mechanism 
of action evaluated are not the 
same

ME and AE are directly linked 
and the adverse effect and 
mechanism of action are the 
same; however, the levels of 
ecological organization differ

ME and AE are directly linked 
and the adverse effect, 
mechanism of action, and 
level of ecological organization 
are the same

AE is directly measured and, 
therefore, is equivalent to the 
ME

Stressor/Response Correlation
Ability of endpoint to demonstrate effects from chronic exposure 
to stressor and to correlate effects with degree of exposure; 
susceptibility and magnitude of effects

Endpoint response to stressor 
has not been demonstrated in 
previous studies but is 
expected to, based on 
demonstrated response to 
similar stressors

In previous studies, endpoint 
response to stressor has been 
suggested, but has not been 
definitely proved

In previous studies, endpoint 
response to stressor has been 
demonstrated, but response is 
not correlated with magnitude 
of exposure

Response is quantitatively 
correlated with magnitude of 
exposure, but correlation is 
not statistically significant (or 
data are not sufficient to test 
for statistical significance)

Statistically significant 
correlation is demonstrated

Utility of Measure
Applicability, certainty, and scientific basis of measure that is 
used to judge environmental harm; sensitivity of benchmark in 
detecting environmental harm

Measure is developed by the 
investigator (i.e., personal 
index) and has limited 
applicability and certainty, and 
the scientific basis is weak, 
and the benchmark is 
relatively insensitive

Measure is personal index and 
has either limited applicability 
of certainty or the scientific 
basis is weak, or the 
benchmark is relatively 
insensitive

Measure is well accepted and 
developed by a third party but 
has either limited applicability 
or certainty, or the scientific 
basis is weak, or the 
benchmark is relatively 
insensitive

Measure is well accepted and 
developed by a third party and 
has moderate certainty, 
applicability, and scientific 
basis, and the benchmark is 
moderately sensitive

Measure is well accepted and 
developed by a third party and 
has very high levels of 
certainty and applicability, as 
well as a very strong scientific 
basis, and benchmark is very 
sensitive

Study/Data Quality Extent to which DQOs are met

Three or more DQOs are not 
met; OR DQOs barely meet 
the needs of the BERA; OR 
there is no documentation of 
the reason for not meeting 
DQO and the impact on the 
BERA

Two DQOs are not met; AND 
DQOs meet the needs of the 
BERA satisfactorily; AND 
reason for not meeting DQOs 
and the impact on the BERA 
are documented satisfactorily

One DQO is not met; AND 
DQOs meet the needs of the 
BERA satisfactorily; AND 
reason for not meeting DQO 
and the impact on the BERA is 
clearly documented

One DQO is not met; AND 
DQOs are rigorous and 
comprehensive; AND reason 
for not meeting DQO and the 
impact on the BERA is clearly 
documented

All DQOs are met; AND DQOs 
are rigorous and 
comprehensive

Site Specificity

Representativeness of chemical or biological data, environmental 
media, species, environmental conditions, benchmark (or 
reference), and habitat types that are used in the ME relative to 
those present at the site

Only one or two of the six 
factors (i.e., data, media, 
species, environmental 
conditions, benchmark, 
habitat type) is derived from 
or reflects the site

Three of the six factors are 
derived from or reflect the site

Four of the six factors are 
derived from or reflect the site

Five of the six factors are 
derived from or reflect the site

All six factors are derived from 
or reflect the site

ME Sensitivity
The percentage of the total possible variability that the endpoint 
is able to detect; ability of ME to detect effects from stressor, 
rather than from natural or design variability or uncertainty

Endpoint can detect changes 
larger than 1,000x

Endpoint can detect changes 
between 100x and 1,000x

Endpoint can detect changes 
between 10x and 99x

Endpoint can detect changes 
between 2x and 9x

Endpoint can detect changes 
of less than 2x

1. Attributes Related to Strength of Association Between AE and ME

2. Attributes Related to Data Quality

3. Attributes Related to Study Design and Execution

Attribute Scores
Attribute Factors to Consider in Ranking
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Table 14‐2
Definition of Attribute Scores (Menzie et al. 1996) 

1 2 3 4 5
Attribute Scores

Attribute Factors to Consider in Ranking

Spatial Representativeness
Spatial overlap of Study Area, measurement or sampling stations, 
locations of stressors, locations of receptors, and points of 
potential exposure to those receptors

The locations of two of the 
following subjects overlap 
spatially only to a limited 
extent: Study Area, 
sampling/measurement site, 
stressors, receptors, and 
points of potential exposure

The locations of two of the 
following subjects overlap 
spatially: Study Area, 
sampling/measurement site, 
stressors, receptors, and 
points of potential exposure

The locations of three of the 
following subjects overlap 
spatially: Study Area, 
sampling/measurement site, 
stressors, receptors, and 
points of potential exposure

The locations of four of the 
following subjects overlap 
spatially: Study Area, 
sampling/measurement site, 
stressors, receptors, and 
points of potential exposure

The locations of five of the 
following subjects overlap 
spatially: Study Area, 
sampling/measurement site, 
stressors, receptors, and 
points of potential exposure

Temporal Representativeness

Temporal overlap between the measurement period and the 
period during which chronic effects would be likely to be 
detected (daily, weekly, seasonally, annually); number of 
measurement or sampling events over time; AND expected 
variability over time

Measurements were collected 
during a season different from 
when effects would be 
expected to be most clearly 
manifested; AND a single 
sampling or measurement 
event was conducted; AND 
high variability in that 
parameter is expected over 
time

Measurements were collected 
during a season different from 
when effects would be 
expected to be most clearly 
manifested; OR [a single 
sampling or measurement 
event was conducted; AND 
high variability in that 
parameter is expected over 
time]

Measurements were collected 
during the same period that 
effects would be expected to 
be most clearly manifested; 
AND a single sampling or 
measurement event was 
conducted; AND moderate 
variability in that parameter is 
expected over time

Measurements were collected 
during the same period that 
effects would be expected to 
be most clearly manifested; 
AND two sampling or 
measurement events were 
conducted; AND moderate 
variability in that parameter is 
expected over time

Measurements were collected 
during the same period that 
effects would be expected to 
be most clearly manifested; 
AND EITHER two sampling 
events were conducted and 
variability is low, OR, multiple 
sampling events were 
conducted and variability is 
moderate to high

Quantitativeness

Results are quantitative/qualitative, subjective/objective, 
sufficient to test for statistical significance, and extent to which 
biological significance can be interpreted from statistical 
significance

Results are qualitative and are 
subject to individual 
interpretation

Results are qualitative and are 
not subject to individual 
interpretation (i.e., objective)

Results are quantitative, but 
data are insufficient to test for 
statistical significance

Results are quantitative and 
may be tested for statistical 
significance, but such tests do 
not clearly reflect biological 
significance

Results are quantitative and 
may be tested for statistical 
significance; such tests clearly 
reflect biological significance

Standard Methods

Method availability; USEPA/ASTM approval; suitability and 
applicability to endpoint and site; need for modification of 
method; relationship to impact assessment, field survey, toxicity 
test, benchmark, toxicity quotient, or tissue residue analysis 
methodologies

Method has never been 
published AND methodology is 
not an impact assessment, 
field survey, toxicity test, 
benchmark approach, toxicity 
quotient, or tissue residue 
analysis

Method is one of the six listed 
methodologies, but the 
particular application is 
neither published nor 
standardized

A standard method exists, but 
its suitability for this purpose 
is questionable, and it must be 
modified to be applicable to 
the site‐specific conditions

A standard method exists and 
it is directly applicable to the 
ME, but it was not developed 
precisely for this purpose and 
required slight modification 
OR the methodology is used in 
two peer‐reviewed studies

A standard method exists and 
is directly applicable to the ME 
and it was developed precisely 
for this purpose and requires 
no modification OR the 
methodology is used in three 
or more peer‐reviewed studies

Acronyms:
AE = assessment endpoint
ASTM = ASTM International
BERA = Baseline Ecological Risk Assessment
DQO = data quality objective
ME = measurement endpoint
USEPA = U.S. Environmental Protection Agency

Source: Modified from Menzie et al., 1996.  "Special Report of the Massachusetts Weight‐of‐Evidence Workgroup: A Weight‐of‐Evidence Approach for Evaluating Ecological Risks."  Human and Ecological Risk Assessment , Vol. 2, No. 2, pp 277‐296.
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Table 14‐3
Weight‐of‐Evidence Application1,2
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Scaling Values 1.0 0.7 0.5 0.8 0.5 0.5 0.4 0.2 0.2 0.2 1.0

Phytoplankton Contaminant concentration in surface water
Are the levels of contaminants in surface water from the Study 
Area greater than surface water toxicity‐based values for the 

survival or growth of phytoplankton?
Comparison of benchmark to media 3 4 5 5 3 3 5 4 4 5 4

Aquatic 
macrophytes

None – qualitative only
Do aquatic macrophytes occur in the Study Area to the extent 
that exposure to contaminants in surface water and surface 

sediments may impair survival and growth?
Qualitative assessment 1 1 1 3 3 1 3 3 1 2 2

Survival, growth, 
and reproduction of 

zooplankton
Zooplankton Contaminant concentration in surface water

Are the levels of contaminants in surface water from the Study 
Area greater than surface water toxicity‐based values for the 

survival or growth of zooplankton?
Comparison of benchmark to media 3 4 5 5 3 3 5 4 4 5 4

Contaminant concentration in surface water
Are the levels of contaminants in surface water from the Study 
Area greater than surface water toxicity‐based values for the 

survival, growth, or reproduction of bivalves?
Comparison of benchmark to media 3 4 5 5 3 3 5 4 4 5 4

Comparison of USEPA Region 2 CBR benchmarks 
to media

4 4 3 4 3 3 5 3 4 4 4

Comparison of NCG CBR benchmarks to media 4 4 4 5 3 3 5 3 4 5 4

Survival and growth 
of aquatic plants

Survival, growth, 
and reproduction of 

bivalves
Mussels

Selected bioaccumulative contaminant 
concentrations in tissue

Is the accumulation of bioaccumulative contaminants in mussels 
sufficient to cause adverse effects to Study Area bivalves?

Weight of Evidence Attribute Scores3

Assessment 
Endpoint4

Representative 
Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4
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Table 14‐3
Weight‐of‐Evidence Application1,2
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Scaling Values 1.0 0.7 0.5 0.8 0.5 0.5 0.4 0.2 0.2 0.2 1.0

Weight of Evidence Attribute Scores3

Assessment 
Endpoint4

Representative 
Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4

Comparison of benchmarks to surface water 
concentrations

1 2 4 5 3 3 5 4 4 5 3

Comparison of benchmarks to sediment 
concentrations

4 3 3 5 3 3 5 3 4 5 4

Comparison of benchmarks to ∑SEM – AVS 
concentrations

4 4 4 5 3 3 5 3 4 5 4

Comparison of benchmarks to porewater 
concentrations

4 3 5 5 3 3 5 3 4 5 4

Comparison of BMI community metrics in Study 
Area and reference area locations

4 4 4 5 5 3 5 4 4 4 4

Comparison of BMI community metrics with bulk 
sediment concentrations

4 3 4 5 5 4 5 4 5 5 4

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in bulk sediment

4 5 4 5 4 4 5 3 5 5 4

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in porewater

4 5 5 5 5 3 5 3 5 5 5

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in bulk sediment

5 5 4 5 4 4 5 3 5 5 5

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in porewater

5 5 5 5 5 4 5 3 5 5 5

Comparison of USEPA Region 2 CBR benchmarks 
to media

4 4 3 5 4 4 5 3 4 5 4

Comparison of NCG CBR benchmarks to media 4 4 4 5 4 4 5 3 4 5 4

Do Study Area surface sediments exhibit similar toxicity to 
Ampelisca  as reference area sediments?

Bioaccumulation in 28‐day laboratory 
bioaccumulation tests with Neanthes 

(formerly known as Nereis )

Is the accumulation of contaminants from Study Area surface 
sediments in Neanthes  sufficient to cause adverse effects to 
receptors represented by test organisms, and to consumers of 

prey represented by test organisms?

Survival, growth, 
and reproduction of 

BMI
BMI

Contaminant concentrations in surface 
water, surface sediment, and porewater

Are the levels of contaminants in surface water, surface 
sediment, and porewater from the Study Area greater than 
benchmarks for the survival, growth, or reproduction of BMI?

BMI community metrics associated with 
abundance and diversity

Is the abundance and diversity of the BMI community in the 
Study Area similar to that of reference area locations?a

Ampelisca  or Leptocheirus  10‐day 
laboratory toxicity tests (survival)b

Do Study Area surface sediments exhibit similar toxicity to 
Ampelisca  or Leptocheirus  as reference area sediments?

Leptocheirus  28‐day laboratory toxicity 
tests on survival, growth, and reproductionb
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Table 14‐3
Weight‐of‐Evidence Application1,2

As
so
ci
at
io
n 
of
 A
E 
to
 M

E

St
re
ss
or
/R
es
po

ns
e 
Co

rr
el
at
io
n

U
til
ity

 o
f M

ea
su
re

St
ud

y/
D
at
a 
Q
ua

lit
y

Si
te
 S
pe

ci
fic
ity

M
E 
Se
ns
iti
vi
ty

Sp
at
ia
l R

ep
re
se
nt
at
iv
en

es
s

Te
m
po

ra
l R

ep
re
se
nt
at
iv
en

es
s

Q
ua

nt
ita

tiv
en

es
s

St
an

da
rd
 M

et
ho

ds

Sc
or
in
g 
(s
co
re
 x
 s
ca
lin

g 
va
lu
e 
/5
), 

Ro
un

de
d 
to
 N
ea
re
st
 W

ho
le
 N
um

be
r

Scaling Values 1.0 0.7 0.5 0.8 0.5 0.5 0.4 0.2 0.2 0.2 1.0

Weight of Evidence Attribute Scores3

Assessment 
Endpoint4

Representative 
Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4

Contaminant concentrations in surface 
water

Are the levels of contaminants in surface water from the Study 
Area greater than surface water toxicity‐based values for the 

survival, growth, or reproduction of blue crab?
Comparison of benchmarks to media 3 4 4 5 3 3 5 4 4 5 4

Comparison of USEPA Region 2 CBR benchmarks 
to media

4 4 3 5 3 3 5 3 4 4 4

Comparison of NCG CBR benchmarks to media 4 4 4 5 3 3 5 5 4 5 4

Survival, growth, 
and reproduction of 
amphibians and 

reptiles

Amphibians and 
reptiles

Qualitative general discussion regarding 
potential exposure of amphibians and 

reptiles and potential likelihood of effects to 
amphibians and reptiles from contaminants 
in the sediment and surface water in the 

Study Area

Do amphibians and reptiles occur in or use the Study Area to 
the extent that exposure to contaminants in surface water and 

surface sediments may impair survival, growth, or 
reproduction?

Qualitative assessment 1 2 2 3 3 1 3 3 1 3 2

Comparison of benchmarks to surface water 
concentrations

4 4 5 5 3 3 5 4 4 5 4

Comparison of benchmarks to porewater 
concentrations

3 3 4 5 3 3 5 3 4 4 4

Fish community metrics associated with 
abundance and diversity

Is the abundance and diversity of the fish community in the 
Study Area similar to that of reference area locations?

Direct comparison of metrics in Study Area and 
reference area locations

2 3 4 5 5 2 5 4 4 5 4

Spot, mummichog, 
and striped bass

Contaminant concentrations in the diets of 
mummichog and striped bass

Do the estimated average daily doses of selected 
bioaccumulative contaminants in the diets of the fish receptors 

exceed dose‐based TRVs for the survival, growth, and 
reproduction of resident fish, and the survival of migratory fish?

Comparison of total daily intake to dietary‐based 
TRVs

4 4 4 5 5 3 5 4 4 5 4

Comparison of USEPA Region 2 CBR benchmarks 
to media

4 4 3 5 3 3 5 3 4 4 4

Comparison of NCG CBR benchmarks to media 4 4 4 5 3 3 5 3 4 5 4

Comparison of USEPA Region 2 CBR benchmarks 
to media

4 4 3 5 3 4 5 3 4 4 4

Comparison of NCG CBR benchmarks to media 4 4 4 5 3 4 5 3 4 5 4

Are the levels of contaminants in whole‐body mummichog from 
the Study Area greater than CBRs for the survival, growth, and 
reproduction of fish, and to consumers of prey represented by 

mummichog?

Striped bass
Contaminant concentrations in whole‐body 

striped bass

Are the levels of contaminants in whole‐body striped bass from 
the Study Area greater than CBRs for the survival of migratory 

fish?

Survival, growth, 
and reproduction of 
resident fish and 

survival of 
migratory fish

Fish (general)

Contaminant concentrations in surface 
water and porewater

Are the levels of contaminants in surface water and porewater 
from the Study Area greater than surface water toxicity‐based 

values for the survival, growth, or reproduction of fish?

Mummichog
Contaminant concentrations in whole‐body 

mummichog

Survival, growth, 
and reproduction of 

blue crab
Blue crab

Selected bioaccumulative contaminant 
concentrations in blue crab soft tissue

Is the accumulation of bioaccumulative contaminants in blue 
crab tissues sufficient to cause adverse effects to blue crab, and 

to consumers of prey represented by crab?
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Table 14‐3
Weight‐of‐Evidence Application1,2
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Scaling Values 1.0 0.7 0.5 0.8 0.5 0.5 0.4 0.2 0.2 0.2 1.0

Weight of Evidence Attribute Scores3

Assessment 
Endpoint4

Representative 
Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4

Birds (general)
Avian community metrics associated with 

abundance and estimated diversity

Is the abundance and estimated diversity of the avian 
community in the Study Area similar to that of reference area 

locations?

Direct comparison of metrics in Study Area and 
reference area locations

2 3 4 5 5 2 5 4 4 3 4

Belted kingfisher, 
double‐crested 
cormorant, green 
heron, black‐
crowned night 
heron, and 

spotted sandpiper

Contaminant concentrations in 
environmental media ingested by 

piscivorous, invertivorous, and sediment‐
probing birds

Are the levels of contaminants in the diets of the bird receptors 
from the Study Area (including invertebrates and whole‐body 
fish) sufficiently elevated to adversely affect the survival, 

growth, or reproduction of avian receptors?

Comparison of total daily intake to dietary‐based 
TRVs

4 4 4 5 5 3 5 4 4 5 4

Survival, growth, 
and reproduction of 

omnivorous 
mammals

Raccoon
Contaminant concentrations in 

environmental media ingested by 
omnivorous mammals

Are the levels of contaminants in the diets of the receptor 
mammals from the Study Area (including invertebrates and 
whole‐body fish) sufficiently elevated to adversely affect the 
survival, growth, or reproduction of omnivorous mammals?

Comparison of total daily intake to dietary‐based 
TRVs

4 4 4 5 5 3 5 4 4 5 4

Notes:
1 = Weight of evidence method was selected from Appendix D.5 Standardized Scoring and Weighting , in USEPA 2016 Weight of Evidence in Ecological Assessment , EPA/100/R‐16/001, December 2016.
2 = Attributes, scaling values, and scoring were selected (per USEPA 2016, Appendix D.5) from Menzie et al. 1996, Special Report of the Massachusetts Weight‐of‐Evidence Workgroup: A Weight‐of‐Evidence Approach for Evaluating Ecological Risks.
3 = For scoring guidance, see Table 14‐2.
4 = Assessment endpoints, receptors, measurement endpoints, risk questions, and lines of evidence were taken from the NCG's July 18, 2017 draft Baseline Ecological Risk Assessment .

Acronyms: Colors: No significance, only for a visual aid
∑SEM – AVS = the sum of simultaneously extracted metals minus acid vola le sulfide 1
AE = assessment endpoint NCG = Newtown Creek Group 2
BMI = benthic macroinvertebrate TRV = toxicity reference value 3
CBR = critical body residue USEPA = U.S. Environmental Protection Agency 4
ME = measurement endpoint 5

bThe 10‐day toxicity test (which measured survival) and the 28‐day toxicity test (which measured survival, growth, and reproduction) used two different measurement techniques for estimating exposure concentrations.  Both measurements (bulk sediment chemistry and 
porewater chemistry) were evaluated for correlation to toxicity test results.  Bulk sediment and porewater were weighed as individual lines of evidence to illustrate the multiple measurements.

Survival, growth, 
and reproduction of 
piscivorous and 
sediment‐probing 

birds

aIn addition to evaluating community metrics in comparison to reference areas and chemical residues, other factors (such as dissolved oxygen and habitat) were examined for potential impacts. 

Baseline Ecological Risk Assessment
Newtown Creek RI/FS 4 of 4

October 2018
181037-01.01



Table 14‐4
Baseline Ecological Risk Assessment Summary − Study Area

Receptor Group Receptor Line of Evidence Contaminant HQ or TUa,b Priority Locations Contributing to Exceedances 
Macrophytes Qualitative Evaluation  Qualitative Evaluation Qualitative Evaluation Qualitative Evaluation
Phytoplankton Surface Water Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)
Zooplankton Surface Water Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)

Surface Water  Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)
Tissue Residue HPAH HQ < 1, 1.7 Maspeth Creek, English Kills
Tissue Residue TPAH HQ < 1, 1.9 Maspeth Creek, English Kills
Tissue Residue Total PCB Congener HQ < 1, 3.9 Maspeth Creek, Turning Basin, English Kills
Surface Water Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)

Sediment Toxicity See Porewater and Bulk Sediment See Porewater and Bulk Sediment Dutch Kills, Whale Creek, Maspeth Creek, East Branch, English Kills, Turning Basin
TPAH (34)d TU = 0.46 to 270 Dutch Kills, Whale Creek, Maspeth Creek, East Branch, English Kills, Turning Basin

Porewater Total SEMe TU = 0.15 to 7.2 Whale Creek, Maspeth Creek, East Branch, English Kills, Turning Basin
Bulk Sediment AVS, SEM None ∑SEM − AVS < 0 N/A

Tissue Residue HPAH HQ < 1, 1.0 Turning Basin, English Kills
Tissue Residue TPAH HQ < 1, 1.2 Turning Basin, English Kills
Tissue Residue Total PCB Congener HQ < 1, 15 Turning Basin, English Kills
Surface Water Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)
Tissue Residue Copper  HQ < 1, 1.6 All Zones
Tissue Residue Total PCB Congener HQ < 1, 8.8 All Zones (Dutch Kills, Turning Basin, English Kills)
Surface Water Cyanide HQ = 0.8, 1.1 Dutch Kills, English Kills (one data point in each location)

TPAH (34)d TU = 0.46 to 270 Dutch Kills, Whale Creek, Maspeth Creek, East Branch, English Kills, Turning Basin
Porewater Total SEMe TU = 0.15 to 7.2 Whale Creek, Maspeth Creek, East Branch, English Kills, Turning Basin
Total PCB Congener TU = 0.05 to 9.4 English Kills, Turning Basin

Tissue Residue 2,3,7,8‐TCDD (Striped Bass) HQ < 1, 1.7 Fish Sampling Zone 3, English Kills
Tissue Residue Total D/F TEQ (Striped Bass) HQ < 1, 2.8 Dutch Kills, Fish Sampling Zone 3, English Kills
Tissue Residue Total PCB Congener (Striped Bass) HQ < 1, 4.0 All Zones
Tissue Residue Copper (Mummichog)  HQ < 1, 2.1 All Zones
Tissue Residue Total PCB Congener (Mummichog) HQ < 1, 9.2 Dutch Kills
Dietary Intake Copper (Mummichog)  HQ = 1.2 Maspeth Creek, East Branch, English Kills, Turning Basin

Copper HQ = 1.04 Maspeth Creek
Lead HQ = 1.6 Dutch Kills, Maspeth Creek, English Kills

Total PCB Congener HQ = 1.7 Dutch Kills
Green Heron Dietary Intake Total PCB Congener HQ = 2.3 Dutch Kills

Black‐crowned Night Heron Dietary Intake Total PCB Congener HQ = 1.7 Dutch Kills
Belted Kingfisher Dietary Intake Total PCB Congener HQ = 1.8 Dutch Kills

Double‐crested Cormorant Dietary Intake None HQ < 1 N/A
Wildlife 

(Mammals)
Raccoon Dietary Intake None HQ < 1 N/A

Amphibians and 
Reptiles

Amphibians and Reptiles Qualitative Evaluation  Qualitative Evaluation Qualitative Evaluation Qualitative Evaluation

Porewater

Porewater
Benthic Macroinvertebratesc

Epibenthic Invertebrates (Bivalves)

Aquatic Plants

Invertebrates

Fish Fish 

Spotted Sandpiper

Wildlife
(Aquatic Birds)

Dietary Intake

Epibenthic Decapods (Blue Crab)
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Table 14‐4
Baseline Ecological Risk Assessment Summary − Study Area

Notes:
a = A single HQ is calculated based on an overall 95% upper confidence limit on the mean concentration or dose for a particular receptor and exposure areas combination.  TUs are calculated on a sample‐by‐sample basis and are, therefore, shown as a range.  
b = For the tissue residue line of evidence, the first HQ is based on Newtown Creek Group CBRs, and the second HQ is based on USEPA Region 2 CBRs.
c = The benthic macroinvertebrate risk assessment also includes an evaluation of benthic community structure as another line of evidence; however, because this line of evidence does not involve calculation of HQs or TUs, it is not included in this summary table. 
d = For the baseline risk analyses, porewater individual PAHs were analyzed according to Hawthorne et al. (2005, 2006).  For the Phase 2 Screening Level Ecological Risk Assessment, bulk sediment individual PAHs were analyzed according to USEPA Method 8270.
e = Porewater total SEM refers to the summation of dissolved concentrations of cadmium, copper, lead, nickel, and zinc measured in porewater.

Acronyms:
∑SEM − AVS = sum of simultaneously extracted metals minus acid vola le sulfide
2,3,7,8‐TCDD = 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin
AVS = acid volatile sulfide
CBR = critical body residue
D/F = dioxin/furans
HPAH = high‐molecular‐weight polycyclic aromatic hydrocarbon
HQ = hazard quotient
N/A = not applicable
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
SEM = simultaneously extracted metals 
TEQ = toxic equivalence quotient
TPAH = total polycyclic aromatic hydrocarbons
TU = toxic unit
USEPA = U.S. Environmental Protection Agency

References:
Hawthorne et al. (Hawthorne, S.B., C.B. Grabanski, D.J. Miller, and J.P. Kreitinger), 2005.  Solid‐Phase Microextraction of Parent and Alkyl Polycyclic Aromatic Hydrocarbons in Milliliter Sediment Pore Water Samples and Determination of KDOC Values.  Environmental Science and 

Technology  39(8):2795‐2803.
Hawthorne et al. (Hawthorne, S.B., D.J. Miller, and J.P. Kreitinger), 2006.  Measurement of Total PAH Concentrations and Toxic Units Used for Sediment Risk Assessment at Manufactured Gas Plant Sites.  Environmental Toxicology and Chemistry  25(1):287‐296.
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Table 14‐5
Summary Statistics for COPECs in Sediment for Lines of Evidence with HQs > 1

Chemical Area
Number of 
Samples

Number of 
Nondetects

Minimum
 (All Samples)

Maximum
 (All Samples)

Arithmetic 
Average 95% UCL UCL Type

CM 0 – 2 111 102 0.29 1.4 0.69 0.46 95% KM (t) UCL
CM 2 – 2.8 86 40 0.31 9.7 1.7 2.5 95% KM Chebyshev UCL
Dutch Kills 33 22 0.36 4.9 1.0 1.1 95% KM Adjusted Gamma UCL
East Branch 33 30 0.29 2.3 1.2 0.68 95% KM (t) UCL
English Kills 71 36 0.31 7.5 1.2 1.2 95% KM Approximate Gamma UCL

Maspeth Creek 23 14 0.34 1.5 0.78 0.76 95% KM (t) UCL
Whale Creek 9 7 0.33 1.4 0.82 0.84 95% KM (t) UCL
CM 0 – 2 111 0 11 780 200 260 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 86 0 120 37,000 3,600 6,000 95% Chebyshev (Mean, Sd) UCL
Dutch Kills 33 0 110 850 380 440 95% Student's‐t UCL
East Branch 33 0 32 6,300 570 1,400 95% Chebyshev (Mean, Sd) UCL
English Kills 71 0 150 4,300 920 1,100 95% Approximate Gamma UCL

Maspeth Creek 23 0 72 5,900 730 1,800 95% Chebyshev (Mean, Sd) UCL
Whale Creek 9 0 81 530 300 380 95% Student's‐t UCL
CM 0 – 2 111 0 10 3,100 190 320 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 86 0 140 1,800 690 750 95% Student's‐t UCL
Dutch Kills 33 0 120 1,200 440 530 95% Adjusted Gamma UCL
East Branch 33 0 39 1,100 410 560 95% Chebyshev (Mean, Sd) UCL
English Kills 71 0 230 1,400 680 740 95% Approximate Gamma UCL

Maspeth Creek 23 0 56 1,300 370 470 95% Adjusted Gamma UCL
Whale Creek 9 0 76 430 240 300 95% Student's‐t UCL
CM 0 – 2 111 0 2,200 570,000 26,000 49,000 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 86 0 25,000 1,200,000 130,000 220,000 95% Chebyshev (Mean, Sd) UCL
Dutch Kills 33 0 12,000 130,000 55,000 64,000 95% Student's‐t UCL
East Branch 33 0 6,300 370,000 65,000 82,000 95% Adjusted Gamma UCL
English Kills 71 0 5,900 290,000 80,000 90,000 95% Approximate Gamma UCL

Maspeth Creek 23 0 5,600 180,000 62,000 80,000 95% Adjusted Gamma UCL
Whale Creek 9 0 7,800 40,000 27,000 33,000 95% Student's‐t UCL
CM 0 – 2 111 0 3,700 1,000,000 53,000 92,000 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 55 0 51,000 1,800,000 310,000 540,000 95% Chebyshev (Mean, Sd) UCL
Dutch Kills 33 0 18,000 350,000 120,000 140,000 95% Adjusted Gamma UCL
East Branch 33 0 9,700 690,000 140,000 240,000 95% Chebyshev (Mean, Sd) UCL
English Kills 71 0 10,000 1,900,000 250,000 430,000 95% Chebyshev (Mean, Sd) UCL

Maspeth Creek 23 0 11,000 900,000 170,000 340,000 95% Chebyshev (Mean, Sd) UCL
Whale Creek 9 0 19,000 240,000 93,000 130,000 95% Student's‐t UCL
CM 0 – 2 111 0 0.12 3.0 0.84 0.92 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 86 0 1.0 90 11 16 95% Chebyshev (Mean, Sd) UCL
Dutch Kills 33 0 0.20 380 15 64 95% Chebyshev (Mean, Sd) UCL
East Branch 33 0 0.02 12 2.2 3.1 95% Adjusted Gamma UCL
English Kills 71 0 0.40 63 12 14 95% Approximate Gamma UCL

Maspeth Creek 23 0 0.29 25 3.1 8.2 95% Chebyshev (Mean, Sd) UCL
Whale Creek 9 0 0.36 3.4 1.4 2.2 95% Adjusted Gamma UCL

Lead (mg/kg)

Cyanide (mg/kg)

Copper (mg/kg)

Total PCBs (mg/kg)

Total PAH (34) (µg/kg)

Total PAH (17) (µg/kg)
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Table 14‐5
Summary Statistics for COPECs in Sediment for Lines of Evidence with HQs > 1

Chemical Area
Number of 
Samples

Number of 
Nondetects

Minimum
 (All Samples)

Maximum
 (All Samples)

Arithmetic 
Average 95% UCL UCL Type

CM 0 – 2 65 1 0.85 23 6.4 8.3 95% KM (Chebyshev) UCL
CM 2 – 2.8 43 1 3.0 49 13 16 95% KM Adjusted Gamma UCL
Dutch Kills 25 0 0.26 16 5.4 6.8 95% Student's‐t UCL
East Branch 25 2 0.15 14 3.2 4.5 95% KM Adjusted Gamma UCL
English Kills 56 2 1.1 26 8.2 9.7 95% GROS Approximate Gamma UCL

Maspeth Creek 19 0 0.85 8.3 2.9 3.6 95% Student's‐t UCL
Whale Creek 8 0 4.8 65 19 50 95% Chebyshev (Mean, Sd) UCL
CM 0 – 2 65 0 3.0 1,300 95 200 95% Chebyshev (Mean, Sd) UCL
CM 2 – 2.8 43 0 74 650 270 320 95% Adjusted Gamma UCL
Dutch Kills 25 0 5.5 510 120 160 95% Adjusted Gamma UCL
East Branch 25 0 3.4 290 79 100 95% Adjusted Gamma UCL
English Kills 56 0 6.5 500 160 190 95% Approximate Gamma UCL

Maspeth Creek 19 0 15 200 87 100 95% Student's‐t UCL
Whale Creek 8 0 83 550 250 350 95% Student's‐t UCL

Note: 
Values are rounded to two significant figures.  Statistics (e.g., 95% UCLs) were calculated prior to rounding.

Acronyms:
> = greater than
µg/kg = micrograms per kilogram
CM = creek mile
COPEC = contaminant of potential ecological concern
GROS = gamma regression on order statistics
HQ = hazard quotient
KM = Kaplan‐Meier
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
Sd = standard deviation
(t) = Student's‐t
TEQ = toxic equivalence quotient
UCL = upper confidence limit

Total Dioxin/Furan TEQ 1998 (Fish) (ng/kg)

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) 
(ng/kg)
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Table 14‐6
Line‐of‐Evidence Summary (Quantitative and Qualitative)1,2

Assessment Endpoint4
Representative 

Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4
Scoring (from 
Table 14‐3)3

Evidence 
of Harm

Magnitude of 
Response

Phytoplankton
Contaminant concentration in surface 

water

Are the levels of contaminants in surface water from the Study Area 
greater than surface water toxicity‐based values for the survival or 

growth of phytoplankton?
Comparison of benchmarks to media 4 Yes Low

Aquatic macrophytes None – qualitative only
Do aquatic macrophytes occur in the Study Area to the extent that 

exposure to contaminants in surface water and surface sediments may 
impair survival and growth?

Qualitative assessment 2 ‐‐ ‐‐

Survival, growth, and 
reproduction of 
zooplankton

Zooplankton
Contaminant concentration in surface 

water

Are the levels of contaminants in surface water from the Study Area 
greater than surface water toxicity‐based values for the survival or 

growth of zooplankton?
Comparison of benchmarks to media 4 Yes Low

Contaminant concentration in surface 
water

Are the levels of contaminants in surface water from the Study Area 
greater than surface water toxicity‐based values for the survival, 

growth, or reproduction of bivalves?
Comparison of benchmarks to media 4 Yes Low

Comparison of USEPA Region 2 CBR benchmarks to 
media

4 Yes Low

Comparison of NCG CBR benchmarks to media 4 No ‐‐

Comparison of benchmarks to surface water 
concentrations

3 Yes Low

Comparison of benchmarks to sediment 
concentrations

4 Yes High

Comparison of benchmarks to ∑SEM – AVS 
concentrations

4 No ‐‐

Comparison of benchmarks to porewater 
concentrations

4 Yes High

Comparison of BMI community metrics in Study Area 
and reference area locations

4 Yes Low

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in bulk sediment

4 Yes High

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in porewater

5 Yes High

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in bulk sediment

5 Yes High

Direct laboratory test measure of toxicity to test 
amphipods; exposure measured in porewater

5 Yes High

Comparison of USEPA Region 2 CBR benchmarks to 
media

4 Yes High

Comparison of NCG CBR benchmarks to media 4 No ‐‐

Selected bioaccumulative contaminant 
concentrations in tissue

Is the accumulation of bioaccumulative contaminants in mussels 
sufficient to cause adverse effects to Study Area bivalves?

Leptocheirus  10‐day laboratory toxicity 
tests (survival)

Do Study Area surface sediments exhibit similar toxicity to 
Leptocheirus  as reference area sediments?

Leptocheirus  28‐day laboratory toxicity 
tests on survival, growth, and reproduction

Do Study Area surface sediments exhibit similar toxicity to 
Leptocheirus  as reference area sediments?

Survival and growth of 
aquatic plants

Survival, growth, and 
reproduction of bivalves

Mussels

Survival, growth, and 
reproduction of BMI

BMI

BMI community metrics associated with 
abundance and diversity

Is the abundance and diversity of the BMI community in the Study Area 
similar to that of reference area locations? Comparison of BMI community metrics with bulk 

sediment concentrations

Contaminant concentrations in surface 
water, surface sediment, and porewater

Bioaccumulation in 28‐day laboratory 
bioaccumulation tests with Neanthes 

(formerly known as Nereis )

Is the accumulation of contaminants from Study Area surface 
sediments in Neanthes  sufficient to cause adverse effects to receptors 
represented by test organisms, and to consumers of prey represented 

by test organisms?

4 Yes Low

Are the levels of contaminants in surface water, surface sediment, and 
porewater from the Study Area greater than benchmarks for the 

survival, growth, or reproduction of BMI?
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Table 14‐6
Line‐of‐Evidence Summary (Quantitative and Qualitative)1,2

Assessment Endpoint4
Representative 

Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4
Scoring (from 
Table 14‐3)3

Evidence 
of Harm

Magnitude of 
Response

Contaminant concentrations in surface 
water

Are the levels of contaminants in surface water from the Study Area 
greater than surface water toxicity‐based values for the survival, 

growth, or reproduction of blue crab?
Comparison of benchmarks to media 4 Yes Low

Comparison of USEPA Region 2 CBR benchmarks to 
media

4 Yes High

Comparison of NCG CBR benchmarks to media 4 No ‐‐

Survival, growth, and 
reproduction of amphibians 

and reptiles

Amphibians and 
reptiles

Qualitative general discussion regarding 
potential exposure of amphibians and 

reptiles and potential likelihood of effects 
to amphibians and reptiles from 

contaminants in the sediment and surface 
water in the Study Area

Do amphibians and reptiles occur in or use the Study Area to the extent 
that exposure to contaminants in surface water and surface sediments 

may impair survival, growth, or reproduction?
Qualitative assessment 2 ‐‐ ‐‐

Comparison of benchmarks to surface water 
concentrations

4 Yes Low

Comparison of benchmarks to porewater 
concentrations

4 Yes High

Fish community metrics associated with 
abundance and diversity

Is the abundance and diversity of the fish community in the Study Area 
similar to that of reference area locations?

Direct comparison of metrics in Study Area and 
reference area locations

4 ‐‐ ‐‐

Spot, mummichog, 
and striped bass

Contaminant concentrations in the diets of 
mummichog and striped bass

Do the estimated average daily doses of selected bioaccumulative 
contaminants in the diets of the fish receptors exceed dose‐based TRVs 
for the survival, growth, and reproduction of resident fish, and the 

survival of migratory fish?

Comparison of total daily intake to dietary‐based 
TRVs

4 Yes Low

Comparison of USEPA Region 2 CBR benchmarks to 
media

4 Yes Low

Comparison of NCG CBR benchmarks to media 4 No ‐‐

Comparison of USEPA Region 2 CBR benchmarks to 
media

4 Yes High

Comparison of NCG CBR benchmarks to media 4 No ‐‐

Birds (general)
Avian community metrics associated with 

abundance and estimated diversity
Is the abundance and estimated diversity of the avian community in 

the Study Area similar to that of reference area locations?
Direct comparison of metrics in Study Area and 

reference area locations
4 ‐‐ ‐‐

Belted kingfisher, 
double‐crested 
cormorant, green 

heron, black‐crowned 
night heron, and 
spotted sandpiper

Contaminant concentrations in 
environmental media ingested by 

piscivorous, invertivorous, and sediment‐
probing birds

Are the levels of contaminants in the diets of the bird receptors from 
the Study Area (including invertebrates and whole‐body fish) 
sufficiently elevated to adversely affect the survival, growth, or 

reproduction of avian receptors?

Comparison of total daily intake to dietary‐based 
TRVs

4 Yes Low

Survival, growth, and 
reproduction of piscivorous 
and sediment‐probing birds

Survival, growth, and 
reproduction of resident 

fish and survival of 
migratory fish

Fish (general)

Contaminant concentrations in surface 
water and porewater

Are the levels of contaminants in surface water and porewater from 
the Study Area greater than surface water toxicity‐based values for the 

survival, growth, or reproduction of fish?

Mummichog

Survival, growth, and 
reproduction of blue crab

Blue crab

Contaminant concentrations in whole‐body 
mummichog

Are the levels of contaminants in whole‐body mummichog from the 
Study Area greater than CBRs for the survival, growth, and 

reproduction of fish, and to consumers of prey represented by 
mummichog?

Striped bass
Contaminant concentrations in whole‐body 

striped bass
Are the levels of contaminants in whole‐body striped bass from the 
Study Area greater than CBRs for the survival of migratory fish?

Selected bioaccumulative contaminant 
concentrations in blue crab soft tissue

Is the accumulation of bioaccumulative contaminants in blue crab 
tissues sufficient to cause adverse effects to blue crab, and to 

consumers of prey represented by crab?
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Table 14‐6
Line‐of‐Evidence Summary (Quantitative and Qualitative)1,2

Assessment Endpoint4
Representative 

Receptor4 Measurement Endpoint4 Risk Question4 Lines of Evidence4
Scoring (from 
Table 14‐3)3

Evidence 
of Harm

Magnitude of 
Response

Survival, growth, and 
reproduction of omnivorous 

mammals
Raccoon

Contaminant concentrations in 
environmental media ingested by 

omnivorous mammals

Are the levels of contaminants in the diets of the receptor mammals 
from the Study Area (including invertebrates and whole‐body fish) 
sufficiently elevated to adversely affect the survival, growth, or 

reproduction of omnivorous mammals?

Comparison of total daily intake to dietary‐based 
TRVs

4 No ‐‐

Notes:
1 = Weight of evidence method was selected from Appendix D.5 Standardized Scoring and Weighting , in USEPA 2016 Weight of Evidence in Ecological Assessment , EPA/100/R‐16/001, December 2016.
2 = Attributes, scaling values, and scoring were selected (per USEPA 2016, Appendix D.5) from Menzie et al. 1996, Special Report of the Massachusetts Weight‐of‐Evidence Workgroup: A Weight‐of‐Evidence Approach for Evaluating Ecological Risks.
3 = For scoring guidance, see Table 14‐2.
4 = Assessment endpoints, receptors, measurement endpoints, risk questions, and lines of evidence were taken from the NCG's July 18, 2017 draft Baseline Ecological Risk Assessment .
‐‐ = indicates no information that is appropriate or available

Acronyms:
AVS = acid volatile sulfide COPEC = contaminant of potential ecological concern NCG = Newtown Creek Group USEPA = U.S. Environmental Protection Agency
∑SEM – AVS = sum of simultaneously extracted metals minus acid vola le sulfide DO = dissolved oxygen PAH = polycyclic aromatic hydrocarbon WBI = Weisberg Biotic Index
AE = assessment endpoint DQO = data quality objective PCB = polychlorinated biphenyl
BMI = benthic macroinvertebrate EPC = exposure point concentration SEM = simultaneously extracted metals
CBR = critical body residue HQ = hazard quotient SQT = sediment quality triad
CM = creek mile LOE = line of evidence TRV = toxicity reference value
CN = cyanide ME = measurement endpoint TU = toxic unit
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Figure 2-1
Study Area Location Map

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
2. Creek mile hatches are shown every tenth mile and
labeled every half mile.
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Figure 3-1
Ecological Exposure Pathways and Receptors

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Aquatic Plants Invertebrates Fish4 Aquatic Birds Mammals Amphibians 
and Reptiles
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Baseline Ecological ReceptorsExposure 
Pathways3

Secondary Sources 
(Exposure Media)2Primary Sources1

Notes: 
1 = For clarity, the relationship between primary and secondary sources was simplified.  Every primary source does not impact all secondary sources.
2 = Interactions between groundwater, sediment, porewater, biota, and surface water occur via a number of potential fate and transport mechanisms such 
as equilibrium partitioning, oxidation-reduction, advection, dispersion, gas ebullition, resuspension, and deposition.  The relative importance of these 
mechanisms may vary throughout the Study Area, both spatially and temporally.  All interactions within the biologically active zone (BAZ) in sediments are 
assumed to involve porewater, at least to some degree.
3 = Note that the relative importance of each of these pathways (sediments and water, direct contact, and ingestion) varies among species and possibly 
among habitats and will be considered in the exposure assessment during the Baseline Ecological Risk Assessment.
4 = The BERA Problem Formulation included spot as an additional species for evaluation based on the Phase 1 data collection. However, only two spot were 
collected in the Study Area in Phase 2.  Therefore, risks to spot are evaluated using other fish species collected in Phase 2.
5 = For macrophytes, as well as amphibians and reptiles, the qualitative evaluation is included as a separate line of evidence. For invertebrates, the 
qualitative evaluation is part of a quantitative tissue residue line of evidence that integrates all exposure pathways.

Direct Contact

Ingestion

Direct Contact

Upland Spills and Releases

New York City Department 
of Environmental Protection 
Combined Sewer Overflows 

and Storm Sewer Outfalls

Tidal Flows

Deep Sediment Sink

Industrial and Private 
Stormwater Outfalls

Surface Water  

Sediment (deep)

Groundwater

Tissue
(plant and/or animal)

Sediment
(BAZ)

Atmospheric Deposition

Ingestion

Ingestion

Runoff and Infiltration

Porewater

Acronyms:
BAZ = biologically active zone; BCNH = black-crowned night heron; BERA = Baseline Ecological Risk Assessment; DCC = double-crested cormorant

Complete Exposure Pathway – Quantitative Evaluation

Complete Exposure Pathway – Qualitative Evaluation5

Legend:

Complete Exposure Pathway, but Insignificant

Blank cells indicate an incomplete exposure pathway
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Figure 3-2
Location of Point Source Discharges to Newtown Creek and Respondent Sites

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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DAR No. Facility Name
11a Newtown Creek Wastewater Treatment Plant
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Figure 4-1
Study Area Surface Water Sampling Stations

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. Base data acquired from New York City Department of
Information Technology and Telecommunications.
2. Creek mile hatches are shown every tenth mile and
labeled every half mile.
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Figure 4-3
Study Area Surface Sediment Sampling Stations

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. Creek mile hatches are shown every tenth mile and
labeled every half mile.
2. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 4-4
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Figure 4-6
Sediment Bioassay and Bioaccumulation Test Design 

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Figure 4-7
Study Area Fish and Crab Sampling Stations

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. Creek mile hatches are shown every tenth mile and
labeled every half mile.
2. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 4-8
Study Area Caged Bivalve Sampling Stations

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. Creek mile hatches are shown every tenth mile and
labeled every half mile.
2. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 5-1
Phase 2 SLERA – Surface Water and Sediment 

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes:
* = Chemicals with a dataset of less than 20
samples will be evaluated in the BERA.
95% UCL = 95% upper confidence limit of the
mean
Baseline = Baseline Risk Analyses
COPEC = contaminant of potential ecological
concern
FoD = frequency of detection
RL = reporting limit
SL = screening level
SLERA = Screening Level Ecological Risk
Assessment
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Figure 5-2
Phase 2 SLERA – Tissue

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes:
* = Chemicals with a dataset of less than 20
samples will be evaluated in the BERA.
95% UCL = 95% upper confidence limit of the 
mean
Baseline = Baseline Risk Analyses
COPEC = contaminant of potential ecological
concern
FoD = frequency of detection
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Figure 5-4
Study Area Intertidal Sediment Sampling Stations

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. SLERA = Screening Level Ecological Risk Assessment
2. Intertidal areas have elevations between mean lower
low water (-2.61 feet in NAVD88 [North American Vertical
Datum of 1988]), and mean high water (1.81 feet in
NAVD88). Mean higher high water is not considered
because that boundary is outside the official Study Area.
3. Creek mile hatches are shown every tenth mile and
labeled every half mile.
4. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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Figure 5−5a
Aluminum in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 is from Risk Surface Water Sampling programs. 
Non−detects set to the MDL and plotted with open symbol.  

Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.
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Figure 5−5b
Aluminum in Surface Sediment − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non−detects set to the MDL and plotted with open symbol.
Phase 1 reference area data include results from the 14 reconnaissance areas.
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Figure 6−1
Barium in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 is from Risk Surface Water Sampling programs. 
Non−detects set to the MDL and plotted with open symbol.  

Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.
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Figure 6−2
Copper in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 is from Risk Surface Water Sampling programs. 
Non−detects set to the MDL and plotted with open symbol.  

Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.
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Figure 6−3
Total DDx in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 is from Risk Surface Water Sampling programs. 
Non−detects set to the MDL and plotted with open symbol.  

Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.

SMS, MJR − \\IRIS\Woodcliff\Projects\Newtown_Creek\Data_Review\Water\Surface_Water\IDL\NTC_WC_spatial_wEastRiver_RefAreas_Particle_Phase_CALC_WW_for_BERA.pro Tue Jan 10 14:41:28 2017
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Figure 6−4
Carbon Disulfide in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 is from Risk Surface Water Sampling programs. 
Non−detects set to the MDL and plotted with open symbol.  

Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.
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Figure 6−5
Model−Estimated Free Cyanide in Surface Water − Longitudinal Profile

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 data are from Risk Surface Water Sampling programs.
Non−detects set to method detection limit are plotted with open symbols. Creek Mile 0 = confluence of

Newtown Creek and East River.  Dashed vertical lines represent the confluence of the indicated tributaries with Newtown Creek.
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Figure 7-1
Total HPAH in Caged Bivalves Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 

NCG = Newtown Creek Group.
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Figure 7-2
Total PAH (17) in Caged Bivalves Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 

NCG = Newtown Creek Group.
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Figure 7-3
Dieldrin in Caged Bivalves Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 

NCG = Newtown Creek Group.
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Figure 7-4
Total PCB Congener in Caged Bivalves Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 

NCG = Newtown Creek Group.
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Figure 8-1
Total HPAH in Polychaete Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 

NCG = Newtown Creek Group.
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Figure 8-2
Total PAH (17) in Polychaete Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 
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Figure 8-3
Dieldrin in Polychaete Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 
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Figure 8-4
2,3,7,8-Tetrachlorodibenzo-p-dioxin in Polychaete Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 
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Figure 8-5
Total PCB Congener in Polychaete Tissue - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. Dashed vertical lines represent
the confluence of the indicated tributaries with Newtown Creek. LOEC = Lowest Observed Effect Concentration. NOEC = No Observed Effect Concentration. 
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Figure 8−6
Comparison Between Study Area and Reference Area Benthic Community Weisberg Biotic Index

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.

sms, cf − \\bellingham2\bell2\Projects\Newtown_Creek\RI−FS\Risk_assessment\Triads\Benthic_Community\IDL\biota_taxa_index_spatial_plots_CH.pro Thu Dec 29 16:10:05 2016
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Figure 8−7
Comparison Between Study Area and Reference Area Benthic Community Richness

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.
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Figure 8−8
Comparison Between Study Area and Reference Area Benthic Community Abundance

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.
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Figure 8−9
Comparison Between Study Area and Reference Area Benthic Community Pollution−Indicating Taxa

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.
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Figure 8-10
Comparison Between Study Area and Reference Area Benthic Community Pollution-Sensitive Taxa

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.
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Figure 8−11
Comparison Between Study Area and Reference Area Benthic Community of Carnivores and Omnivores

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Phase 2 triad data circled in black. Overlapping symbols have been shifted on the x axis for visibility.
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Notes: Non−detects shown as open symbols.
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Notes: Non−detects shown as open symbols.
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Figure 8−12c
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:
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Baseline Ecological Risk Assessment
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Notes: Non−detects shown as open symbols.
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Figure 8−12d
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:
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Notes: Non−detects shown as open symbols.
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Figure 8−12e
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:

Nickel and Selenium
Baseline Ecological Risk Assessment
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Notes: Non−detects shown as open symbols.
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Figure 8−12f
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:
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Notes: Non−detects shown as open symbols.
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Figure 8−12g
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:
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Baseline Ecological Risk Assessment
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Notes: Non−detects shown as open symbols.
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Figure 8−12h
Relationship between Benthic Community Weisberg Biotic Index and Sediment Constituents:

Total HPAH (10 Of 17) and Total LPAH (7 Of 17)
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Notes: Non−detects shown as open symbols.
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Notes: Non−detects shown as open symbols.
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Notes: Non−detects shown as open symbols.
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Notes: Non−detects shown as open symbols.

SMS,CH − \\austin2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\Triads\Benthic_Community\IDL\Benthic_Metric_vs_Analyte_crossplot_2panel.pro Mon May 07 12:04:35 2018

■ 

■ 

■ 

■ 

■ 

■ 

♦ 
♦ ~ 

♦ ♦ 
~ ~ 

◊ ~ 

~ 'ft.ANCHOR 
'L,, OEA ~ 

■ 

■ 

■ 

■ 

■ 

■ 

+ 

+ 
' y 

• 
0 

♦ 

◊ 

0 
0 
0 

♦ ~ 

* • • • 
~ 
♦ • 

+ 
+ + 

+ 



5 15 2010
Dissolved 

Oxygen (DO) 
(mg/L)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

A
rit

hm
et

ic
 A

ve
ra

ge
 W

ei
sb

er
g 

B
io

tic
 In

de
x

   
  (

W
B

I)

Dissolved oxygen 
water quality criterion

Newtown Creek
Dutch Kills (DK)
Whale Creek (WC)
Maspeth Creek (MC)
English Kills (EK)

East Branch (EB)
Westchester Creek (Ind/CSO)
Head of Bay (Ind/Non-CSO)
Spring Creek (Non-Ind/CSO)
Gerritsen Creek (Non-Ind/Non-CSO)

Phase 1 Spring Sample
Phase 1 Summer Sample
Phase 2 Spring Sample
Phase 2 Summer Sample
Phase 2 Spring Reference Area
Phase 2 Summer Reference Area

Figure 8-13
Relationship of Benthic Community Weisberg Biotic Index with Dissolved Oxygen by Phase, Location, and Season

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

sms, cf - \\austin2\Austin\D_drive\Projects\Newtown_Creek\RI-FS\Risk_assessment\Triads\Benthic_Community\IDL\Weisberg_DO_Phase1_Phase2_Plot_and_TableSpace.pro Fri Apr 27 17:36:01 2018

~ 'ft.ANCHOR 
'L,, OEA ~ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

0 

• • 

+ 
-,-

• 
0 

• 
◊ 

DO (mg/L) WBl >l 

Phase 1 and Phase 2 Stations 
DO >3 113 
DO «:;3 13 

Phase 1 Stations 
DO >3 36 
DO «:;3 6 

Phase 2 Stations 
DO >3 77 

DO «:;3 7 

WB I :S 1 

2 

24 

2 

24 

0 

0 



Figure 8-14 
Bottom Dissolved Oxygen – Newtown Creek NYCDEP Data 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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NC0 Source: New York Harbor Water Quality Report 
http://www.nyc.gov/html/dep/html/harborwater/harborwater_quality_survey.shtml  
Data received from Naji Yao, New York City Department of Environmental Protection, in a series of e-mails. 
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Figure 8-15
28-da y Surviva l Referen ce En velope (n =48) Com pa rison  b y Study Area  Creek Mile

Ba selin e Ecologica l Risk Assessm en t
Newtown  Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Ba se da ta  a cquired from  New York City Depa rtm en t of
In form a tion  T echn ology a n d T elecom m un ica tion s.
2. Creek m ile ha tches a re shown  every ten th m ile a n d
la b eled every ha lf m ile.
3. Brea k va lues for n um erica l cla ssifica tion  b in s a re
roun ded up. V a lues b etween  displa yed ra n ges a re pla ced
in  the higher b in .
4. See Figure 3-2 for in form a tion  on  Study Area  sources.

*Referen ce en velope thresholds a re defin ed
a s the 95% lower con fiden ce lim it on  the
5th percen tile or the 20th percen tile of the
referen ce a rea  b ioa ssa y results. Green
sym b ols represen t Study Area  sta tion s with
b ioa ssa y results tha t a re grea ter tha n  the
20th percen tile referen ce a rea  threshold,
yellow sym b ols represen t Study Area
sta tion s with b ioa ssa y results tha t a re
b etween  the 5th a n d 20th percen tile
thresholds, a n d red sym b ols represen t
Study Area  sta tion s with b ioa ssa y results
tha t a re less tha n  the 5th percen tile
threshold. Sta tion s with a  green  circle a re
n ot sign ifica n tly differen t from  the b ioa ssa y
con trol.
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Figure 8-16
28-da y Growth (Biom a ss) Reference Envelope (n=48) Com pa rison by S tudy Area  Creek Mile

Ba seline Ecologica l Risk Assessm ent
Newtown Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Ba se da ta  a cquired from  New Y ork City Depa rtm ent of
Inform a tion T echnology a nd T elecom m unica tions.
2. Creek m ile ha tches a re shown every tenth m ile a nd
la beled every ha lf m ile.
3. Brea k va lues for num erica l cla ssifica tion bins a re
rounded up. V a lues between displa yed ra nges a re pla ced
in the higher bin.
4. S ee Figure 3-2 for inform a tion on S tudy Area  sources.

*Reference envelope thresholds a re defined
a s the 95% lower confidence lim it on the
5th percentile or the 20th percentile of the
reference a rea  bioa ssa y results. Green
sym bols represent S tudy Area  sta tions with
bioa ssa y results tha t a re grea ter tha n the
20th percentile reference a rea  threshold,
yellow sym bols represent S tudy Area
sta tions with bioa ssa y results tha t a re
between the 5th a nd 20th percentile
thresholds, a nd red sym bols represent
S tudy Area  sta tions with bioa ssa y results
tha t a re less tha n the 5th percentile
threshold. S ta tions with a  green circle a re
not significa ntly different from  the bioa ssa y
control.
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Figure 8-17
28-da y Growth (Weight) Reference Envelope (n=48) Com pa rison by S tudy Area  Creek Mile

Ba seline Ecologica l Risk Assessm ent
Newtown Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Ba se da ta  a cquired from  New Y ork City Depa rtm ent of
Inform a tion T echnology a nd T elecom m unica tions.
2. Creek m ile ha tches a re shown every tenth m ile a nd
la beled every ha lf m ile.
3. Brea k va lues for num erica l cla ssifica tion bins a re
rounded up. V a lues between displa yed ra nges a re pla ced
in the higher bin.
4. S ee Figure 3-2 for inform a tion on S tudy Area  sources.

*Reference envelope thresholds a re defined
a s the 95% lower confidence lim it on the
5th percentile or the 20th percentile of the
reference a rea  bioa ssa y results. Green
sym bols represent S tudy Area  sta tions with
bioa ssa y results tha t a re grea ter tha n the
20th percentile reference a rea  threshold,
yellow sym bols represent S tudy Area
sta tions with bioa ssa y results tha t a re
between the 5th a nd 20th percentile
thresholds, a nd red sym bols represent
S tudy Area  sta tions with bioa ssa y results
tha t a re less tha n the 5th percentile
threshold. S ta tions with a  green circle a re
not significa ntly different from  the bioa ssa y
control.
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Figure 8-18
28-da y Reproduction  (Per Survivin g Am phipod) Referen ce En velope (n =48) Com pa rison  b y Study Area  Creek Mile

Ba selin e Ecologica l Risk Assessm en t
Newtown  Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Ba se da ta  a cquired from  New York City Depa rtm en t of
In form a tion  T echn ology a n d T elecom m un ica tion s.
2. Creek m ile ha tches a re shown  every ten th m ile a n d
la b eled every ha lf m ile.
3. Brea k va lues for n um erica l cla ssifica tion  b in s a re
roun ded up. V a lues b etween  displa yed ra n ges a re pla ced
in  the higher b in .
4. See Figure 3-2 for in form a tion  on  Study Area  sources.

*Referen ce en velope thresholds a re defin ed
a s the 95% lower con fiden ce lim it on  the
5th percen tile or the 20th percen tile of the
referen ce a rea  b ioa ssa y results. Green
sym b ols represen t Study Area  sta tion s with
b ioa ssa y results tha t a re grea ter tha n  the
20th percen tile referen ce a rea  threshold,
yellow sym b ols represen t Study Area
sta tion s with b ioa ssa y results tha t a re
b etween  the 5th a n d 20th percen tile
thresholds, a n d red sym b ols represen t
Study Area  sta tion s with b ioa ssa y results
tha t a re less tha n  the 5th percen tile
threshold. Sta tion s with a  green  circle a re
n ot sign ifica n tly differen t from  the b ioa ssa y
con trol.

----



ME
EK
ER
 AV
E

11TH ST

MANHATTAN AVE

49TH 
AVE

58TH ST

NO
RM
AN 
AVE

HUMBOLDT ST

KINGSLAND AVE

VANDERVOORT AVE

MET
ROP
OLIT
AN A
VE

GR
EE
NP
OIN
T A
VE

GR
AN
D A
VE

SK
ILL
MA
N A
VE

MA
UR
IC
E A
VE

LO
MB
AR
DY
 ST

BRIDGEW
ATER ST

HUNTERS POINT AVE

MA
SP
ET
H A
VE

57TH PL

MCGUINNESS BLVD

GR
EEN
PO
INT
 AV
E GR

AN
D S
T

§̈¦495

§̈¦278

§̈¦495

§̈¦278

PULASKIPULASKI
BRIDGEBRIDGE

KOSCIUSZKOKOSCIUSZKO
BRIDGEBRIDGE

WILLIAMSBURG
BRIDGE

QUEENS MIDTOWN
TUNNEL

3.03.0

3.5

3.0

2.5

2.5

1.0

1.5

2.0

1.0

1.0

0.0

0.5

+

+
+

+

+

+++

+

+
+

+

++

+

+ +

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*
#*#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#* #*

NC046SG
41%

MC005SG
24%

NC158SG
30%

NC013SG
32%

EK076SG
0.0%

NC156SG
47%

NC037SG
40%

WC010SG
21%

NC161SG
65%

EK006SG
0.0%

NC153SG
38%

NC174SG
0.0%

EB036SG
0.81%

NC168SG
20%

NC065SG
8.1% MC023SG

0.0%

WC012SG
6.5%

DK040SG
0.0%

NC169SG
18%

NC181SG
0.0%

NC167SG
19%

EK065SG
0.0%

NC293SG
0.0%

DK037SG
1.8%

EK059SG
0.0%

NC164SG
35%

DK001SG
46%

NC154SG
51%

NC180SG
1.2%NC071SG

0.0%

EB006SG
2.0%

NC165SG
60%

EK057SG
1.4%

EK072SG
15%

NC162SG
6.7%

MC017SG
0.0%

CALVARY
CEMETERY

WHALEWHALE
CREEKCREEK

DUTCHDUTCH
KILLSKILLS

ENGLISHENGLISH
KILLSKILLS

EASTEAST
BRANCHBRANCH

MASPETHMASPETH
CREEKCREEK

EASTEAST
RIVERRIVER

NEWTOWNNEWTOWN
CREEKCREEK

ManhattanManhattan
BrooklynBrooklyn

QueensQueens

Newtown Creek S tudy Area    
Wa terbody
Open S pa ce
Na viga tion Cha nnel

+ Not S ignifica ntly Different
from  the Control

Reference Envelope Thresholds*
#* < 31.6%
#* 31.6% - 55.0%
#* ≥ 55.1%

\\o
rca
s\g
is\
Jo
bs
\11
07
82
-01
_N
ew
To
wn
Cr
ee
k\M
ap
s\R
I\P
H2
_B
ER
A\M
ay
20
18
_D
eli
ve
rab
le\
AQ
_P
H2
_B
ER
A_
Fig
8_
19
_S
urf
ac
eS
ed
im
en
tTr
iad
_2
8d
_R
ep
rod
uc
tio
nS
urv
ivin
gF
em
ale
.m
xd
  lh
ud
so
n 5
/31
/20
18
 3:
00
:04
 PM

[

Figure 8-19
28-da y Reproduction (Per S urviving Fem a le) Reference Envelope (n=48) Com pa rison by S tudy Area  Creek Mile

Ba seline Ecologica l Risk Assessm ent
Newtown Creek RI/FS

0 500 1,000 1,500
Feet

Notes:
1. Ba se da ta  a cquired from  New Y ork City Depa rtm ent of
Inform a tion T echnology a nd T elecom m unica tions.
2. Creek m ile ha tches a re shown every tenth m ile a nd
la beled every ha lf m ile.
3. Brea k va lues for num erica l cla ssifica tion bins a re
rounded up. V a lues between displa yed ra nges a re pla ced
in the higher bin.
4. S ee Figure 3-2 for inform a tion on S tudy Area  sources.

*Reference envelope thresholds a re defined
a s the 95% lower confidence lim it on the
5th percentile or the 20th percentile of the
reference a rea  bioa ssa y results. Green
sym bols represent S tudy Area  sta tions with
bioa ssa y results tha t a re grea ter tha n the
20th percentile reference a rea  threshold,
yellow sym bols represent S tudy Area
sta tions with bioa ssa y results tha t a re
between the 5th a nd 20th percentile
thresholds, a nd red sym bols represent
S tudy Area  sta tions with bioa ssa y results
tha t a re less tha n the 5th percentile
threshold. S ta tions with a  green circle a re
not significa ntly different from  the bioa ssa y
control.
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Figure 8-20
10-da y S urviva l Reference Envelope (n=48) Com pa rison by S tudy Area  Creek Mile

Ba seline Ecologica l Risk Assessm ent
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
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Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21a
Surface Sediment, Porewater, and 28−day Triad Survival for Antimony

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:36 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
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Newtown Creek 3
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English Kills (2.82 mi)
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Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21b
Surface Sediment, Porewater, and 28−day Triad Survival for Arsenic

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:36 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21c
Surface Sediment, Porewater, and 28−day Triad Survival for Barium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:36 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Dutch Kills (0.89 mi)
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English Kills (2.82 mi)
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Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21d
Surface Sediment, Porewater, and 28−day Triad Survival for Cadmium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:36 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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English Kills (2.82 mi)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21e
Surface Sediment, Porewater, and 28−day Triad Survival for Chromium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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English Kills (2.82 mi)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21f
Surface Sediment, Porewater, and 28−day Triad Survival for Copper

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21g
Surface Sediment, Porewater, and 28−day Triad Survival for Lead

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Spring Creek (non−Ind/CSO)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21h
Surface Sediment, Porewater, and 28−day Triad Survival for Mercury

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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English Kills (2.82 mi)
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Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21i
Surface Sediment, Porewater, and 28−day Triad Survival for Nickel

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21j
Surface Sediment, Porewater, and 28−day Triad Survival for Selenium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21k
Surface Sediment, Porewater, and 28−day Triad Survival for Silver

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Newtown Creek 3
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Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21l
Surface Sediment, Porewater, and 28−day Triad Survival for Tin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−21m
Surface Sediment, Porewater, and 28−day Triad Survival for Zinc

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:37 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin

~ 'ft.ANCHOR 
'L,, OEA ~ 

• 
• 
~ 

• 
• 
• 
• 
• 

• i 
I ♦ 

• i 

!• 
I 

:• 
• 

•• 
• 
• • 

• 
• . , • • • " 

♦ 

• 
♦ 

• 

• 

♦ 

• • 
t 

• 
• 
• • 

• • • • 

• 
• 
• • 

• 
• • • 



0.01 0.10 1.00 10.00
Sediment Concentration

(mg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

10−5 10−4 10−3 10−2 10−1

Porewater Concentration
(mg/L)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22a
Surface Sediment, Porewater, and 28−day Triad Survival for 2−Methylnaphthalene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22b
Surface Sediment, Porewater, and 28−day Triad Survival for Acenaphthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22c
Surface Sediment, Porewater, and 28−day Triad Survival for Acenaphthylene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22d
Surface Sediment, Porewater, and 28−day Triad Survival for Anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22e
Surface Sediment, Porewater, and 28−day Triad Survival for Benzo(a)anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22f
Surface Sediment, Porewater, and 28−day Triad Survival for Benzo(a)pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22g
Surface Sediment, Porewater, and 28−day Triad Survival for Benzo(b,k)fluoranthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22h
Surface Sediment, Porewater, and 28−day Triad Survival for Benzo(g,h,i)perylene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22i
Surface Sediment, Porewater, and 28−day Triad Survival for Chrysene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22j
Surface Sediment, Porewater, and 28−day Triad Survival for Dibenzo(a,h)anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Probable Effect Level or
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Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22k
Surface Sediment, Porewater, and 28−day Triad Survival for Fluoranthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22l
Surface Sediment, Porewater, and 28−day Triad Survival for Fluorene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Threshold Effect Concentration)
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(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22m
Surface Sediment, Porewater, and 28−day Triad Survival for Indeno(1,2,3−c,d)pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22n
Surface Sediment, Porewater, and 28−day Triad Survival for Naphthalene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
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English Kills (2.82 mi)
East Branch (2.82 mi)
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Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22o
Surface Sediment, Porewater, and 28−day Triad Survival for Phenanthrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−22p
Surface Sediment, Porewater, and 28−day Triad Survival for Pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.
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Figure 8−22q
Surface Sediment, Porewater, and 28−day Triad Survival for Total HPAH (10 of 17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.
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Figure 8−22r
Surface Sediment, Porewater, and 28−day Triad Survival for Total LPAH (7 of 17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.
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Figure 8−22s
Surface Sediment, Porewater, and 28−day Triad Survival for Total PAH (17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.
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Newtown Creek 2
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Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23a
Surface Sediment, Porewater, and 28−day Triad Survival for C1−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.
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Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23b
Surface Sediment, Porewater, and 28−day Triad Survival for C1−Fluoranthenes/Pyrenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_alkylPAH_2panel.pro Tue Jul 10 12:36:08 2018
Data Source: 28−d_Survival Bioassay_PW_PAH_SEM−Metal_noNC013.csv; processed_sedpw_for_28d_20170613.bin

~ 'ft.ANCHOR 
'L,, OEA ~ 

♦ 

• 
• 
~ 

• 
• 
• 
• 
• 

.. ~ ... 
; ,. t i .. 
~ 

♦ .. 

.. 
t • .. 
f • • .,.. • 

I 
• 

~ .. 
• 

• 

··-• ••• 

♦ 

• 
♦ 

• 

• •• • 
~ 

• 

• 

• 
• 

• 

• • • • • 
''" I I ,, 



101 102 103 104 105

Sediment Concentration
(µg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

0.01 0.10 1.00 10.00 100.00
Porewater Concentration

(µg/L)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.
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Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23c
Surface Sediment, Porewater, and 28−day Triad Survival for C1−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.
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Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23d
Surface Sediment, Porewater, and 28−day Triad Survival for C1−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.
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Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23e
Surface Sediment, Porewater, and 28−day Triad Survival for C2−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23f
Surface Sediment, Porewater, and 28−day Triad Survival for C2−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23g
Surface Sediment, Porewater, and 28−day Triad Survival for C2−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23h
Surface Sediment, Porewater, and 28−day Triad Survival for C2−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23i
Surface Sediment, Porewater, and 28−day Triad Survival for C3−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23j
Surface Sediment, Porewater, and 28−day Triad Survival for C3−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23k
Surface Sediment, Porewater, and 28−day Triad Survival for C3−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23l
Surface Sediment, Porewater, and 28−day Triad Survival for C3−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23m
Surface Sediment, Porewater, and 28−day Triad Survival for C4−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23n
Surface Sediment, Porewater, and 28−day Triad Survival for C4−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−23o
Surface Sediment, Porewater, and 28−day Triad Survival for C4−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24a
Surface Sediment, Porewater, and 28−day Triad Survival for Aldrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24b
Surface Sediment, Porewater, and 28−day Triad Survival for Dieldrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24c
Surface Sediment, Porewater, and 28−day Triad Survival for Endrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24d
Surface Sediment, Porewater, and 28−day Triad Survival for Heptachlor epoxide

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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English Kills (2.82 mi)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24e
Surface Sediment, Porewater, and 28−day Triad Survival for Hexachlorocyclohexane (BHC), gamma− (Lindane)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24f
Surface Sediment, Porewater, and 28−day Triad Survival for 2,4’−DDD (o,p’−DDD)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:46 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin

~ 'ft.ANCHOR 
'L,, OEA ~ 

• 
• 
~ 

• 
• 
• 
• 
• 

• 

• • 

• 
• • 

• • 
• 

•• • • 

♦ 

• 
♦ 

• 

• 

♦ 

• I 
• • 
• • 

• 
• • • 



10−5 10−4 10−3 10−2 10−1

Sediment Concentration
(mg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

10−10 10−9 10−8 10−7 10−6 10−5

Porewater Concentration
(mg/L)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Spring Creek (non−Ind/CSO)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24g
Surface Sediment, Porewater, and 28−day Triad Survival for 2,4’−DDE (o,p’−DDE)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24h
Surface Sediment, Porewater, and 28−day Triad Survival for 2,4’−DDT (o,p’−DDT)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24i
Surface Sediment, Porewater, and 28−day Triad Survival for 4,4’−DDD (p,p’−DDD)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24j
Surface Sediment, Porewater, and 28−day Triad Survival for 4,4’−DDE (p,p’−DDE)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Newtown Creek 3
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English Kills (2.82 mi)
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Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−24k
Surface Sediment, Porewater, and 28−day Triad Survival for 4,4’−DDT (p,p’−DDT)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
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English Kills (2.82 mi)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−25
Surface Sediment, Porewater, and 28−day Triad Survival for Total PCBs

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No Porewater Data Available

Biphenyl (1,1’−Biphenyl) was only measured in nine of the sediment samples used for toxicity testing;
no bulk sediment concentrations exceeded the primary screening level.
Porewater concentrations were not measured (see text for discussion).

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−26a
Surface Sediment, Porewater, and 28−day Triad Survival for Biphenyl (1,1’−Biphenyl)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−26b
Surface Sediment, Porewater, and 28−day Triad Survival for bis(2−Ethylhexyl)phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_28day_2panel.pro Tue Jul 10 12:32:49 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin

I , 

• 
• 
~ 

• 
• 
• 
• 
• 

~... ♦ .. • • • .. .. . •.. .. • •• ·◊ • • ~ 

~ 'ft.ANCHOR 
'L,, OEA ~ 

.•. ... 
t 

,. 
• 

• • .. .. ... 
• .. 

• 
• 
• 
• 

.. 
• ~- • 

♦ 

• 
♦ 

• 

• 



0.01 0.10 1.00 10.00
Sediment Concentration

(mg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

0.0 0.2 0.4 0.6 0.8 1.0
Porewater Concentration

(mg/L)

0.0

0.2

0.4

0.6

0.8

1.0

C
on

tr
ol

−
ad

ju
st

ed
 2

8−
da

y 
S

ur
vi

va
l

(%
)

No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−26c
Surface Sediment, Porewater, and 28−day Triad Survival for Di−n−octyl phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.
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No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−26d
Surface Sediment, Porewater, and 28−day Triad Survival for Dimethyl phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)
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Head of Bay (Ind/non−CSO)
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Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27a
Surface Sediment, Porewater, and 10−day Triad Survival for Antimony

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27b
Surface Sediment, Porewater, and 10−day Triad Survival for Arsenic

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27c
Surface Sediment, Porewater, and 10−day Triad Survival for Barium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27d
Surface Sediment, Porewater, and 10−day Triad Survival for Cadmium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27e
Surface Sediment, Porewater, and 10−day Triad Survival for Chromium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27f
Surface Sediment, Porewater, and 10−day Triad Survival for Copper

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27g
Surface Sediment, Porewater, and 10−day Triad Survival for Lead

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27h
Surface Sediment, Porewater, and 10−day Triad Survival for Mercury

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27i
Surface Sediment, Porewater, and 10−day Triad Survival for Nickel

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27j
Surface Sediment, Porewater, and 10−day Triad Survival for Selenium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27k
Surface Sediment, Porewater, and 10−day Triad Survival for Silver

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27l
Surface Sediment, Porewater, and 10−day Triad Survival for Tin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−27m
Surface Sediment, Porewater, and 10−day Triad Survival for Zinc

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average.
Triad metals plotted from peeper analysis. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28a
Surface Sediment, Porewater, and 10−day Triad Survival for 2−Methylnaphthalene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28b
Surface Sediment, Porewater, and 10−day Triad Survival for Acenaphthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28c
Surface Sediment, Porewater, and 10−day Triad Survival for Acenaphthylene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28d
Surface Sediment, Porewater, and 10−day Triad Survival for Anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_10day_2panel.pro Tue Jul 10 12:36:22 2018
Data Source: NCP2_SurfaceSediment_wKM_20161222.bin; NCP2_Porewater_wKM20161222.bin

~ 'ft.ANCHOR 
'L,, OEA ~ 

• 
• 
~ 

♦ 

♦ 

• 
• 
• 
• 
• 

!t J~ 
1A • • • : .. . 

• •• • • • 
• •• 

• •t 

• • • 

• 
• 

• 

• 

♦ 

• 
♦ 

• 

◊ 

~ 
0 
0 

~ 
8 

§ 

§ 
Oe 
© 

• 
• 
• • •• 

I 11 ~ 111.e 



0.01 0.10 1.00 10.00 100.00
Sediment Concentration

(mg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 1

0−
da

y 
S

ur
vi

va
l

(%
)

10−6 10−5 10−4 10−3 10−2

Porewater Concentration
(mg/L)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 1

0−
da

y 
S

ur
vi

va
l

(%
)

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28e
Surface Sediment, Porewater, and 10−day Triad Survival for Benzo(a)anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28f
Surface Sediment, Porewater, and 10−day Triad Survival for Benzo(a)pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations exceed the surface water−porewater chronic screening level at a few locations,
and therefore, may contribute to toxicity.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28g
Surface Sediment, Porewater, and 10−day Triad Survival for Benzo(b,k)fluoranthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28h
Surface Sediment, Porewater, and 10−day Triad Survival for Benzo(g,h,i)perylene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28i
Surface Sediment, Porewater, and 10−day Triad Survival for Chrysene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28j
Surface Sediment, Porewater, and 10−day Triad Survival for Dibenzo(a,h)anthracene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28k
Surface Sediment, Porewater, and 10−day Triad Survival for Fluoranthene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28l
Surface Sediment, Porewater, and 10−day Triad Survival for Fluorene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28m
Surface Sediment, Porewater, and 10−day Triad Survival for Indeno(1,2,3−c,d)pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28n
Surface Sediment, Porewater, and 10−day Triad Survival for Naphthalene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28o
Surface Sediment, Porewater, and 10−day Triad Survival for Phenanthrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−28p
Surface Sediment, Porewater, and 10−day Triad Survival for Pyrene

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.
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Figure 8−28q
Surface Sediment, Porewater, and 10−day Triad Survival for Total HPAH (10 of 17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.
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Figure 8−28r
Surface Sediment, Porewater, and 10−day Triad Survival for Total LPAH (7 of 17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
No surface water−porewater screening level available.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)

Figure 8−28s
Surface Sediment, Porewater, and 10−day Triad Survival for Total PAH (17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29a
Surface Sediment, Porewater, and 10−day Triad Survival for C1−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29b
Surface Sediment, Porewater, and 10−day Triad Survival for C1−Fluoranthenes/Pyrenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29c
Surface Sediment, Porewater, and 10−day Triad Survival for C1−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.

cf − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\BERA\Dispute_Resolution\BERA_Dispute_alkylPAH_2panel.pro Tue Jul 10 12:35:57 2018
Data Source: 10−d_Survival Bioassay_PW_PAH_SEM−Metal_noNC013.csv; processed_sedpw_for_10d_20180221.bin

~ 'ft.ANCHOR 
'L,, OEA ~ 

• 
• 
~ 

• 
• 
• 
• 
• 

♦ • • • • • • 
• • 

• 

• • • 

♦ 

• 
♦ 

• 

~ 
0 
0 

0 

8 

0 

t 

• • 

• 
t 

• • 



102 103 104 105

Sediment Concentration
(µg/kg)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 1

0−
da

y 
S

ur
vi

va
l

(%
)

0.01 0.10 1.00 10.00 100.00
Porewater Concentration

(µg/L)

0

20

40

60

80

100

120

C
on

tr
ol

−
ad

ju
st

ed
 1

0−
da

y 
S

ur
vi

va
l

(%
)

No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29d
Surface Sediment, Porewater, and 10−day Triad Survival for C1−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29e
Surface Sediment, Porewater, and 10−day Triad Survival for C2−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29f
Surface Sediment, Porewater, and 10−day Triad Survival for C2−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29g
Surface Sediment, Porewater, and 10−day Triad Survival for C2−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29h
Surface Sediment, Porewater, and 10−day Triad Survival for C2−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29i
Surface Sediment, Porewater, and 10−day Triad Survival for C3−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29j
Surface Sediment, Porewater, and 10−day Triad Survival for C3−Fluorenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29k
Surface Sediment, Porewater, and 10−day Triad Survival for C3−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29l
Surface Sediment, Porewater, and 10−day Triad Survival for C3−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
All porewater concentrations are below the porewater chronic screening level, and therefore, there is no
evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29m
Surface Sediment, Porewater, and 10−day Triad Survival for C4−Benzanthracenes/Chrysenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29n
Surface Sediment, Porewater, and 10−day Triad Survival for C4−Naphthalenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No bulk sediment−based screening level available, however, there is an apparent relationship between bulk
sediment concentrations and toxicity.
Porewater concentrations exceed the porewater chronic screening level at a few locations, and therefore,
may contribute to toxicity.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Porewater Screening Level
(USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−29o
Surface Sediment, Porewater, and 10−day Triad Survival for C4−Phenanthrenes/Anthracenes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30a
Surface Sediment, Porewater, and 10−day Triad Survival for Aldrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30b
Surface Sediment, Porewater, and 10−day Triad Survival for Dieldrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.

Newtown Creek 1
Newtown Creek 2
Newtown Creek 3
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

Gerritsen Creek (non−Ind/non−CSO)
Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30c
Surface Sediment, Porewater, and 10−day Triad Survival for Endrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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English Kills (2.82 mi)
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Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30d
Surface Sediment, Porewater, and 10−day Triad Survival for Heptachlor epoxide

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Threshold Effect Level or
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Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30e
Surface Sediment, Porewater, and 10−day Triad Survival for Hexachlorocyclohexane (BHC), gamma− (Lindane)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30f
Surface Sediment, Porewater, and 10−day Triad Survival for 2,4’−DDD (o,p’−DDD)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30g
Surface Sediment, Porewater, and 10−day Triad Survival for 2,4’−DDE (o,p’−DDE)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30h
Surface Sediment, Porewater, and 10−day Triad Survival for 2,4’−DDT (o,p’−DDT)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30i
Surface Sediment, Porewater, and 10−day Triad Survival for 4,4’−DDD (p,p’−DDD)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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Head of Bay (Ind/non−CSO)
Spring Creek (non−Ind/CSO)
Westchester Creek (Ind/CSO)

Primary Sediment Screening Level
(Threshold Effect Level or
Threshold Effect Concentration)
Secondary Sediment Screening Level
(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30j
Surface Sediment, Porewater, and 10−day Triad Survival for 4,4’−DDE (p,p’−DDE)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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(Probable Effect Level or
Median Effect Concentration)
Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−30k
Surface Sediment, Porewater, and 10−day Triad Survival for 4,4’−DDT (p,p’−DDT)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
However, all porewater concentrations are below the surface water−porewater chronic screening level,
therefore, there is no evidence for causation of toxicity due to porewater exposure.
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NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−31
Surface Sediment, Porewater, and 10−day Triad Survival for Total PCBs

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No Porewater Data Available

Biphenyl (1,1’−Biphenyl) was only measured in nine of the sediment samples used for toxicity testing;
no bulk sediment concentrations exceeded the primary screening level.
Porewater concentrations were not measured (see text for discussion).
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(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−32a
Surface Sediment, Porewater, and 10−day Triad Survival for Biphenyl (1,1’−Biphenyl)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
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No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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(Probable Effect Level or
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Primary Surface Water−Porewater Screening Level
(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−32b
Surface Sediment, Porewater, and 10−day Triad Survival for bis(2−Ethylhexyl)phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.
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No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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(e.g., USEPA chronic ambient water quality criterion,
NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−32c
Surface Sediment, Porewater, and 10−day Triad Survival for Di−n−octyl phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.
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No Porewater Data Available

An apparent relationship between bulk sediment concentrations and toxicity is frequently present, with toxicity
greatest at concentrations exceeding the primary screening level at many locations.
Porewater concentrations were not measured (see text for discussion).
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NYSDEC guidance value, or USEPA final chronic value)

Note: Screening level not plotted if sediment or porewater concentrations
are orders of magnitude above or below the screening level (the
screening level value is shown) or if a screening level is not available.

Figure 8−32d
Surface Sediment, Porewater, and 10−day Triad Survival for Dimethyl phthalate

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier, if applicable.  SE: Standard error in the arithmetic average. Nondetects plotted as hollow symbols.
Sediment results at parent locations with multiple sediment samples averaged.
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Figure 8-33
PAHs in Porewater – SPME Samples 
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
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Figure 8-34
SEM Metals in Porewater – Toxicity Test (Ex Situ) Samples 

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Figure 8-35
Pesticides in Porewater – SPME Samples 

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Figure 8-36
PCBs in Porewater – SPME Samples 
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
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Linear regression with
intercept set to 0

Figure 8−37a
Relationship Between Polychaete Tissue and Sediment Porewater for Total PAH (17)

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier. Tissue data are averages of replicate data.
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Figure 8−37b
Relationship Between Polychaete Tissue and Sediment Porewater for Total PCB Congeners

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier. Tissue data are averages of replicate data.
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Figure 8−37c
Relationship Between Polychaete Tissue and Sediment Porewater for Dieldrin

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier. Tissue data are averages of replicate data.
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Figure 8−37d
Relationship Between Polychaete Tissue and Sediment Porewater for Copper

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier. Tissue data are averages of replicate data.
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Figure 8−37e
Relationship Between Polychaete Tissue and Sediment Porewater for Lead

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Totals reported using Kaplan−Meier. Tissue data are averages of replicate data.
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Figure 8−38a
Surface Sediment Total PAH (17), Porewater Toxic Units Total PAH (34), and WBI

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

 
 

 Notes: Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations collocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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Figure 8−38b
Surface Sediment Total PAH (34), Porewater Toxic Units Total PAH (34), and WBI

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

 
 

 Notes: Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations collocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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Figure 8−39a
Surface Sediment, Porewater, and WBI for Cadmium

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

 
 

 Notes: Phase 1 data plotted. Non−detects shown as open symbols. Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations colocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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Figure 8−39b
Surface Sediment, Porewater, and WBI for Copper

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

 
 

 Notes: Phase 1 data plotted. Non−detects shown as open symbols. Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations colocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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Figure 8−39c
Surface Sediment, Porewater, and WBI for Lead

Baseline Ecological Risk Assessment
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 Notes: Phase 1 data plotted. Non−detects shown as open symbols. Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations colocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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Surface Sediment, Porewater, and WBI for Nickel
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 Notes: Phase 1 data plotted. Non−detects shown as open symbols. Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations colocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.

SMS,CH − \\AUSTIN2\Austin\D_drive\Projects\Newtown_Creek\RI−FS\Risk_assessment\Triads\Benthic_Community\IDL\Benthic_vs_SEM_DO_crossplot_2panel.pro Wed May 23 10:47:49 2018
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Figure 8−39e
Surface Sediment, Porewater, and WBI for Zinc
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 Notes: Phase 1 data plotted. Non−detects shown as open symbols. Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L
and locations colocated with low DO or 0 WBI sites. Sample locations with measured DO <= 3.0 mg/L circled in black.
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 Notes: Sample locations filtered to show sites with dissolved oxygen <= 3.0 mg/L and locations colocated with low DO or 0 WBI sites.
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Figure 8-40a 
10-day Leptocheirus Test Porewater Sulfide Results

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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Figure 8-40b 
28-day Leptocheirus Test Porewater Sulfide Results

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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Figure 9-1
Copper Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
mk - \\austin2\D_drive\Projects\Newtown_Creek\Data_Review\Tissue\SpatialPlots\Spatial_BCrabT_by_prep_RI_AA.pro Thu Jun 08 08:53:34 2017

 Data source: NCP2_FishCrab_wKM_20161222.bin
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Figure 9-2
Lead Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek.Group.
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Figure 9-3
Total HPAH (10 of 17) Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 9-4
Total PAH (17) Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 9-5
Dieldrin Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 9-6
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect 

Concentration. NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 9-7
Total PCB Congener Blue Crab Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Relationship between Total PCB Congener in Blue Crab Whole Body and Surface Water versus Surface Sediment
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
Note: Kaplan−Meier totals rejected due to insufficient detects replace by U=0 MDL.
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Relationship between Copper in Blue Crab Whole Body and Surface Water versus Surface Sediment
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
Note: Kaplan-Meier totals rejected due to insufficient detects replace by U=0 MDL.
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Figure 10-1
Copper Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-2
Mercury Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-3
Methyl mercury Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-4
Selenium Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-5
Dieldrin Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-6
Total DDx  Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-7
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-8
Total Dioxin/Furan TEQ 1998 (Fish) Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-9
Total PCB Congener Striped Bass Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-10
Copper Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-11
Lead Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-12
Zinc Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-13
Dieldrin Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
mk - \\austin2\D_drive\Projects\Newtown_Creek\Data_Review\Tissue\SpatialPlots\Spatial_FishT_by_prep_RI_AA.pro Thu Jun 08 08:47:53 2017

 Data source: NCP2_FishCrab_wKM_20161222.bin

USEPA 
Region 2 
LOEC:
40.0

USEPA 
Region 2 
NOEC

• • • • • 

• 

0 

I 

• 

0 

0 

0 

0 

• • • 

• 
I 

• • 
• • 

- - - - - - - - --- - - - - - - - - - - - - - .. - - - - - - - : - - - - - - - - - - - - - - - - - - - - -

I • I : I 

~ 'ft.ANCHOR 
'L,, OEA ~ 

. . : . . : • 
• I I 



0.0

0.5

1.0

1.5

W
ho

le
 B

od
y 

C
on

ce
nt

ra
tio

n
(n

g/
kg

)
 NCG
 NOEC:
 790

FSZ1 
 

FSZ2 
 

FSZ3 
 

FSZ4A
  

FSZ4B
  

FSZ5 
 

FSZW
E  

FSZHB  

FSZSP  

FSZGC  

Reference Areas

Fish Zone 1 Fish Zone 2 Fish Zone 3 Fish Zone 4a Fish Zone 4b Fish Zone 5
Westchester Creek (Ind/CSO) Head of Bay (Ind/Non-CSO) Spring Creek (Non-Ind/CSO) Gerritsen Creek (Non-Ind/Non-CSO)

 

Figure 10-14
Total Dioxin/Furan TEQ 1998 (Fish) Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-15
Total PCB Congener Mummichog Whole Body - Longitudinal Profiles

Baseline Ecological Risk Assessment
Newtown Creek RI/FS

Notes: Non-detects set to the MDL and plotted with open symbol. Totals reported using Kaplan-Meier, if applicable. 
Study Area fish zones shown from downstream (left) to upstream. LOEC = Lowest Observed Effect Concentration. 

NOEC = No Observed Effect Concentration. NCG = Newtown Creek Group.
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Figure 10-16
Spatial Distribution of Cadmium in Study Area Polychaete Tissue and Surface Sediment

Baseline Ecological Rish Assessment
Newtown Creek RI/FS

Notes: Average of replicates plotted, error bars show +/-2 standard errors of the mean.
Non-detects included at MDL, if all replicates non-detect sample plotted with an open symbol.

Surface sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis.
Bin files: NCP2_Bioaccumulation_wKM_20161222.bin

cf - \\IRIS\Woodcliff\Projects\Newtown_Creek\RI-FS\Risk_assessment\Triads\Bioaccumulation\IDL\p_surfsed_worm_spatials_2panel.pro Tue Jan 10 12:51:46 2017
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Figure 10-17
Spatial Distribution of Copper in Study Area Polychaete Tissue and Surface Sediment

Baseline Ecological Rish Assessment
Newtown Creek RI/FS

Notes: Average of replicates plotted, error bars show +/-2 standard errors of the mean.
Non-detects included at MDL, if all replicates non-detect sample plotted with an open symbol.

Surface sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis.
Bin files: NCP2_Bioaccumulation_wKM_20161222.bin

cf - \\IRIS\Woodcliff\Projects\Newtown_Creek\RI-FS\Risk_assessment\Triads\Bioaccumulation\IDL\p_surfsed_worm_spatials_2panel.pro Tue Jan 10 12:51:47 2017
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Figure 10-18
Spatial Distribution of Selenium in Study Area Polychaete Tissue and Surface Sediment

Baseline Ecological Rish Assessment
Newtown Creek RI/FS

Notes: Average of replicates plotted, error bars show +/-2 standard errors of the mean.
Non-detects included at MDL, if all replicates non-detect sample plotted with an open symbol.

Surface sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis.
Bin files: NCP2_Bioaccumulation_wKM_20161222.bin

cf - \\IRIS\Woodcliff\Projects\Newtown_Creek\RI-FS\Risk_assessment\Triads\Bioaccumulation\IDL\p_surfsed_worm_spatials_2panel.pro Tue Jan 10 12:51:58 2017
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Figure 10-19 
Study Area Species Rarefaction Curves for Expected Species Richness 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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Error bars represent the 95% confidence intervals of sample species richness calculated using 
the bootstrap methods of Chao et al. (2014) 
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Figure 10-20 
Reference Area Species Rarefaction Curves for Expected Species Richness 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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Error bars represent the 95% confidence intervals of sample species richness calculated 
using the bootstrap methods of Chao et al. (2014) 
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Figure 10-21 
Statistical Difference in Study Area and Reference Area Species Richness 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 
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Note: 
Estimates that are not significantly different from one another are assigned a common letter; estimates that are significantly different from one another have no letters in common. 

FSZl - • BCD 
FSZ2 - • EF 
FSZ3 - - 8CD -

FSZ4a- - DEF 
FSZ4b- • DE 

FSZ5 - • F 
Westchester Creek - • DE 

Spring Creek - • BC 
Head of Bay- • AB 

Gerritsen Creek - • A 
I I I I 

5 10 15 20 

Expected Number of Species Observed by Combined Fishing Efforts 

if 850 Individuals are Captured (Interpolated and Extrapolated) 



Figure 10-22 
Statistical Difference in Study Area and Reference Area Species Diversity 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 

\\f
uj

i\a
nc

ho
r\

Pr
oj

ec
ts

\N
ew

to
w

n_
Cr

ee
k\

D
el

iv
er

ab
le

s\
BE

R
A

\0
6_

W
or

ki
ng

\0
2_

Fi
gu

re
s\

_S
ou

rc
e 

Fi
le

s\
Fi

gu
re

 1
0-

7.
do

cx
 

Note: 
Estimates that are not significantly different from one another are assigned a common letter; estimates that are significantly different from one another have no letters in common. 

FSZl • BC 

FSZ2 -+- F 

FSZ3 -+- BC 

FSZ4a • E 

FSZ4b -+- E 

FSZ5 -+- E 

Westchester Creek .... D 

Spring Creek .... B 

Head of Bay -+- C 

Gerritsen Creek --- A 

0.5 1.0 1.5 2.0 

Shannon Index 



Figure 10-23 
Relationship Between Expected Species Richness and Salinity 
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Acronym: 
psu = practical salinity unit 
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Newtown Creek Upper Main Stem 
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Figure 10-24 
Relationship Between Expected Species Diversity and Salinity 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 

\\f
uj

i\a
nc

ho
r\

Pr
oj

ec
ts

\N
ew

to
w

n_
Cr

ee
k\

D
el

iv
er

ab
le

s\
BE

R
A

\0
6_

W
or

ki
ng

\0
2_

Fi
gu

re
s\

_S
ou

rc
e 

Fi
le

s\
Fi

gu
re

 1
0-

9.
do

cx
 

Acronym: 
psu = practical salinity unit 
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Figure 11-1 
Percentage of Shoreline Type in Study Area and Phase 2 Reference Areas 

Baseline Ecological Risk Assessment 
Newtown Creek RI/FS 

\\f
uj

i\A
nc

ho
r\

Pr
oj

ec
ts

\N
ew

to
w

n_
Cr

ee
k\

D
el

iv
er

ab
le

s\
BE

RA
\2

0_
W

or
ki

ng
\0

2_
Fi

gu
re

s\
_S

ou
rc

e 
Fi

le
s\

Fi
gu

re
 1

1-
1_

20
17

-0
1-

03
_L

L_
lh

_2
01

8-
04

-1
8.

do
cx

 

18%

49%

34%

Westchester Creek

4%
13%

83%

Spring Creek

33%

66%

1%

Study Area

2%
4%

93%

Gerritsen Creek

18%

9%

73%

Head of Bay

Developed (no vegetation)
Developed (with vegetation)
Vegetated (no development)

■ 

■ 

■ 



!(

East River North
(ERN)

East River South
(ERS)

Study Area
(SA)

%

U Thant (UT) Island
with nesting colony

EAST RIVER
EAST RIVER

\\o
rca

s\g
is\

Jo
bs

\11
07

82
-01

_N
ew

To
wn

Cr
ee

k\M
ap

s\R
I\P

H2
_B

ER
A\A

Q_
PH

2_
BE

RA
_F

ig1
1_

2_
Ea

stR
ive

rC
orm

ora
ntO

bs
erv

ati
on

Lo
ca

tio
n.m

xd
  lh

ud
so

n 1
/11

/20
17

 10
:07

:37
 AM

[
0 300 600 900

Feet

Note:
1. Aerial imagery acquired from New York State Division of
Homeland Security and Emergency Services (2014).

Newtown Creek Study Area

!(
Double-Crested Cormorant
Observation Location

Figure 11-2
U Thant Island to East River North and East River South

Double-Crested Cormorant Flight Observations
Baseline Ecological Risk Assessment

Newtown Creek RI/FS

ManhattanManhattan
BrooklynBrooklyn

QueensQueens

--- - -



Total PCB Congener

0 1•107 2•107 3•107 4•107 5•107 6•107

Sediment Concentration
(ng/kg)

0

2.0•105

4.0•105

6.0•105

8.0•105

1.0•106

1.2•106

1.4•106

T
is

su
e 

C
on

ce
nt

ra
tio

n
(n

g/
kg

)

R2 = 0.975
BSAF = 0.0199

Both Detect
One or Both Non-detect

CM 0-1
CM 1-2
CM 2+
Dutch Kills (0.89 mi)
Whale Creek (0.93 mi)
Maspeth Creek (2.42 mi)
English Kills (2.82 mi)
East Branch (2.82 mi)

     
     
     
     
     
     
     
     

Figure 11-3a
Relationship Between Study Area Sediment and Polychaete Tissue Data -

Total PCB Congener
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
Notes: Non-detects included at method detection limit and plotted with an open symbol.

Sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis. BSAF calculated as regression with intercept forced through zero.
mk - \\helios\D_Drive\Projects\Newtown_Creek\RI-FS\Risk_assessment\Triads\Bioaccumulation\IDL\p_surfsed_worm_crossplots_chems_wRegress.pro Tue May 30 15:14:08 2017
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Figure 11-3b
Relationship Between Study Area Sediment and Polychaete Tissue Data -

Total PCB Congener TEQ 1998 (Avian)
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
Notes: Non-detects included at method detection limit and plotted with an open symbol.

Sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis. BSAF calculated as regression with intercept forced through zero.
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Figure 11-3c
Relationship Between Study Area Sediment and Polychaete Tissue Data -

Total Dioxin/Furan TEQ 1998 (Avian)
Baseline Ecological Risk Assessment

Newtown Creek RI/FS
Notes: Non-detects included at method detection limit and plotted with an open symbol.

Sediment plotted on a dry-weight basis, tissue plotted on a wet-weight basis. BSAF calculated as regression with intercept forced through zero.
Data within black rectangular outline are not included in the BSAF calculation or the regression statistics.
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Figure 12-1
Possible Habitat Suitable for Emergent Macrophytes

Baseline Ecological Risk Assessment
Newtown Creek RI/FS
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Notes:
1. The lower limit of emergent vegetation was set at the
mean water level (MWL; -0.3 feet in NAVD88 [North
American Vertical Datum of 1988]), as measred at the
Williamsburg Bridge Station. This elevation was set based
on Dreyer and Neiring (1995).
2. Methods: a site bathymetry raster was binned as above
-0.3 feet NAVD88 and below -0.3 feet NAVD88, and the
bathymetry's percent-slope raster was binned as greater
than a 10 percent slope, and less than a 10 percent slope.
ArcGIS Spatial Analyst Reclassify tools were used to
create areas defining regions where slope and depth
created suitable and unsuitable habitat for emergent
macrophytes.
3. Creek mile hatches are shown every tenth mile and
labeled every half mile.
4. Base data acquired from New York City Department of
Information Technology and Telecommunications.
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